WILLIAM S, HATFIELD

Gibbons P.C.

One Gateway Center

Newark, New Jersey 07102-5310 .
Direct: (973) 596-4511 Fax: (973) 639-8320
whatfield@gibbonslaw.com

November 10, 2016

VIA FEDEX

Sarah Flanagan

Regional Counsel

United States Environmental Protection Agency
290 Broadway, 19™ Floor

New York, NY 10007-1866

Re: Lower Passaic River Study Area
Former Givaudan Fragrances Corp. Facility,
125 Delawanna Avenue, Clifton, NJ
Supplemental Response to 104(e) Request for Information (November 2016)

Dear Sarah:

Givaudan Fragrances Corp (“Givaudan”) herein provides additional information to
supplement its prior submissions to the United States Environmental Protection Agency
(“USEPA”) in response to various Requests for Information pursuant to 42 U.S.C. § 9604(¢)
related to the former Givaudan facility in Clifton, New Jersey (the “Clifton Site”). The initial
104(e) request. was served upon Givaudan on September 15, 1983 and responded to by letter
dated October 26, 1983. A second 104(e) request was served upon Givaudan on May 13, 2004
and responded to by letters dated July 12, 2004 and June 27, 2006. A third 104(e) request dated
September 2, 2009 was responded to in two parts by letters dated October 14, 2009 and
December 3, 2009. These prior submissions included various documents and exhibits
concerning the Clifton Site.

Enclosed you will find Givaudan’s Supplemental 104(e) Response dated November
2016, as well as two (2) binders containing the exhibits referenced within the Supplemental
Response. Also, for your convenience, we have provided electronic copies of this submission on
two (2) disks. Please note that two exhibits, Tab No.’s 3 and 45 in Binder Volume 1, have been
withheld and designated as Confidential Business Information and are being provided to you
under separate cover pursuant to 42 U.S.C. § 9604(e)(7)(C). Givaudan reserves the right to
provide additional information and documentation in response to the USEPA’s 104(e) requests
as such information and documentation may become available.

Finally, Givaudan requests a meeting with USEPA to discuss this information and the
Agency’s continuing work on the Source Investigation. Please provide us with proposed dates
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for a meeting at your earliest convenience. We look forward to meeting with USEPA. Thank
you for your attention to this matter. '

Sincerel:

illiam S. Hatfidld
Director

Enclosures




GIVAUDAN FRAGRANCES CORPORATION
SUPPLEMENTAL RESPONSE TO 104(e) REQUEST FOR INFORMATION

United States Environmental Protection Agency (“USEPA”) has issued several requests for
information about the former Givaudan facility in Clifton, New Jersey (the “Givaudan Site” or
“Clifton Site”) with regard to the Lower Passaic River Study Area. USEPA’s requests have
sought information regarding the following general categories: the history of the former
Givaudan Site, plant production information, liquid and solid waste management, permits,
material and waste testing data, plant demolition, and remedial actions, with a specific focus on
the compound identified as 2,4,5 Trichlorophenol (“TCP”) and a product manufactured using
TCP known as Hexachlorophene (a/k/a “G-11"). Givaudan’s prior responses to USEPA were
based upon the information and data then available. Givaudan hereby supplements its prior
104(e) responses dated October 26, 1983, July 12, 2004, June 27, 2006, October 14, 2009 and
December 3, 2009 for the Clifton Site.

Since 2009, Givaudan has met with USEPA on several occasions and has exchanged
correspondence concerning the former Clifton facility and its alleged nexus to contamination in
the Lower Passaic River. USEPA has expressed interest in obtaining additional information
related to the Clifton Site conditions over time, including the former plant process sewer system.
Specifically, USEPA has sought confirmation of when the former Givaudan Site connected to the
City of Clifton sewer system, which discharges to the Passaic Valley Sewer Commission
(“PVSC”) main trunk line that runs parallel to the Lower Passaic River along Route 21.

In an effort to respond to USEPA’s requests, Givaudan has expended considerable efforts and
resources to research and compile additional information concerning the former Givaudan Site.
Those efforts included obtaining and evaluating additional historical aerial photographs,
available historical sewer records, and other materials from public and other sources. The
additional information gathered through Givaudan’s efforts are provided in this supplemental
104(e) response and include:

(1) a collection of historical aerial photos and topographic information (with interpretative
notes);

(2) additional sewer maps obtained from the City of Clifton and the New Jersey Department
of Transportation (“NJDOT”), detailing when the sewer lines were installed in the area
surrounding the former Givaudan site; and

(3) additional documents found in public and archived files related to other topics included
in USEPA’s requests for information.

Givaudan supplements its prior 104(e) responses with the enclosed binders, Volume 1 (Tab No.’s
1-55) and Volume 2 (Sewer Chronology, Exhibits A-T) (also provided via disk). The following



is a summary of the former Clifton facility information and documentation provided in this
supplemental 104(e) response.

HISTORICAL AERIAL PHOTOGRAPHY AND TOPOGRAPHIC REVIEW CONFIRMS
NO SURFACE WATER DRAINAGE PATHWAY TO THE PASSAIC RIVER FROM THE
FORMER GIVAUDAN SITE

Through private vendors and archived public sources, Givaudan obtained dozens of additional
aerial photographs of the Clifton Site spanning the years 1931 to 2012 (see Tab 1 for all Aerial
Photograph and Topographic Exhibits). An emphasis was placed on securing aerials that covered
the early years of plant operations up through the 1970s. This information supplements the aerial
photography submitted as part of the 2009 104(e) supplemental response. The source and scale
of these photographs are noted within the Aerial Photograph Exhibits in the binder included with
this supplemental response.

Several of these photographs include aerial stereo pairs, which allow a trained aerial photo
interpreter to view greater detail to support the interpretations presented with the aerial
photographs. There are also oblique aerial photographs that provide an additional viewing angle
of the former Clifton site and the surrounding area. Based on the search conducted, the 1931
photograph is the earliest aerial available for the former Clifton Site.

In addition, the attachments include an 1870-1887 historical topography map (Aerial Photograph
Exhibit 3), two aerial photographs that were photo digitized to obtain topographic information on
a portion of the former Clifton site (Aerial Photograph Exhibits 19 and 24), and a 1979 aerial
photograph that has been overlaid with the 1982 plant topography (Aerial Photograph Exhibit
32). Note that copies of Sanborn Maps for the years 1935, 1951, 1952, 1965, 1970 and 1984 are
also provided for reference, which show the plant expansion over time (see Tab No. 36).

Aerial Photograph Exhibit 1 shows the plant at full build-out circa 1979, as well as the
surrounding area. Plant building numbers and key roads around the plant are labeled for
reference on this exhibit.

Aerial Photograph Exhibit 2 shows the dates on which Givaudan purchased the various lots that
make up the entirety of the former Clifton Site, which includes buildings on both the north and
south sides of Delawanna Avenue (the main east/west trending road that divides the plant
property). However, the remainder of the aerial photography review focuses on the south side of
Delawanna Avenue where production and waste management activities took place. As part of
the aerial photo interpretation, the then current property line of the former Clifton Site at the time
of the photograph is shown, illustrating actual ownership and conditions onsite and in the area
surrounding the property at the time of the photograph. The property line transferred onto each




photograph is based on the property title history and the City of Clifton title maps (see Tab No.
37). The property title history identifies the parcels that Givaudan purchased over time that
encompass the former Clifton Site, beginning in 1924 and ending with the last purchase in 1978
for the south side and 1982 for the north side (id.).

Aerial Photograph Exhibit 3 is the 1870-1887 historical topography map. The red outline shows
the boundary of the former Clifton Site and the yellow line shows the area where topography was
developed using digital plotting on the 1954 photograph (Aerial Photograph Exhibit 18) and the
1961 photograph (Aerial Photograph Exhibit 23). Aerial Photograph Exhibit 32 shows the 1982
plant topography overlain on a 1979 aerial photo. The 1870-1887 topography shows that prior to
any development, Delawanna Avenue and the rail line along the western boundary of the former
Clifton Site were present and their location and orientation have not changed since that time.
Both Delawanna Avenue and the rail line are at a higher elevation compared to the former
Clifton Site. The configuration of River Road was the same from that time until it changed on
the eastern side of the property when Route 3 and Route 21 were constructed between 1959 and
1961. Within the former Clifton Site boundary (inside the red line), the lowest elevation is to the
south along the rail line at River Road, which low point remained the same throughout the
development of the property. The area to the east/northeast is a natural topographic high that was
partially excavated over time to allow for plant expansion, and the eastern bluff that remains
there is the current location of a residential community, which is elevated approximately 20 feet
above the former Clifton Site. '

The area east of the former Clifton Site (within the yellow line) is topographically higher than
the Givaudan Site and that elevation has remained the same over time. Using digitized
topography, Aerial Photograph Exhibit 19 (1954 photo) shows that the River Road/rail line
location is the low spot, with higher elevations to the east along River Road.

One key observation on all of the historical aerial photographs is that there is no visible
channelized flow or surface drainage feature visible on or off of the plant property. The alleged
existence of a possible surface water pathway that could have conveyed storm water flow from
the former Clifton property directly to the Passaic River is not supported by the historical aerial
photo review, or the digital topography analysis completed on the historical photos. There is no
evidence of a defined drainage swale either on or off the property to the Passaic River in any of
the historical aerial photos, and topographic relief is higher around the property and significantly
elevated to the east, with the lowest elevation consistently identified at River Road and the rail
line to the south.

There was no overland path for runoff to the east from the former Givaudan Site to the Passaic
River. Aerial Photograph Exhibit 24 (1961 photo) provides digitized topography after the
construction of Route 3/Route 21, which shows that fill material was used for construction of




that roadways’ current on/off ramps. The River Road/railroad area on the southern end of the
plant remains the low point at the Clifton Site. Aerial Photograph Exhibit 32 shows the 1982
topography overlaid on the 1979 aerial photo, which confirms that the River Road/railroad area
remained the low point at the Clifton Site. With higher elevations to the east, and the unchanged
presence of Delawanna Ave. along with the railroad on the north and west sides of the plant, the
only location for surface water runoff from the former Clifton Site would have been the juncture
of River Road and the rail-road at the southern end of the plant. Surface water runoff (if any)
only occurred during extreme precipitation events as storm water was collected in the onsite
pond or percolated into the unpaved areas at the property. Any surface runoff would have been
collected in the City of Clifton storm sewer system on River Road near the railroad underpass
(see Tab No. 50).

FROM THE LATE 1940s THROUGH EARLY 1950s, THE FORMER CLIFTON SITE
HANDLED PROCESS WASTEWATER ONSITE

The remaining aerial photographs document site development over time. Key observations
include the presence of three enclosed water features on the Clifton Site. Two of these features
are first visible on the 1947 aerial photograph (Aerial Photograph Exhibit 8): a thin elongated
feature believed to be the Spent Acid Pit (“SAP”) referred to in earlier submittals, and the area
known as the storm water pond, which remains visible until the plant is closed. The third
enclosed surface water feature is clearly visible on the 1949 Oblique (Aerial Photograph Exhibit
12), adjacent to the SAP and north of the storm water pond. That feature appears to be an
impoundment that handled process waste water. By 1953 (Aerial Photograph Exhibit 16), the
only surface water feature visible is the storm water pond. The SAP no longer contains standing
liquid, and there is no remaining evidence of the third water feature. The occurrence and
eventual disappearance of the SAP and third surface water feature support prior information
submitted to USEPA that the plant used the SAP and third surface water feature to handle plant
process waste water and possibly non-contact cooling water, while the storm water pond was
consistently used for collecting rainwater until plant closure (see Tab No. 27, well driller logs
confirming the use of onsite pits for liquid waste disposal in 1949). The documentation
submitted to USEPA indicated that, prior to 1947, waste was discharged onsite into cesspools and
pits. Some liquid waste (solvents) was also used as supplemental fuel in the plant boiler. The
boiler house is visible on the 1947 photograph, and also may be present in the 1940 photograph.

In addition to the interpretation of aerial photography and the sewer chronology, Givaudan
located a separate document from a well driller who did work at the plant, which confirms that
plant waste was disposed into pits (e.g. the SAP and third water feature) (see Tab No. 27).
Further, a 1951 Givaudan memo discusses the recovery of G-11 from the former waste pits (see
Tab No. 48), which also supports the facility’s practice of discharging and handling its process



waste water from G-11 on site before the plant connected to the city sewer line on River Road by
1951-52.

THE GIVAUDAN SITE WAS CONNECTED TO THE CLIFTON CITY SEWER
SYSTEM AS EARLY AS 1926 AND NO LATER THAN 1951/1952

As documented in prior submittals, the earliest engineering drawing referencing a plant sewer
system for the Clifton Site is dated 1946. Until that time, the documentation indicates that
process waste generated by the plant was disposed of in cesspools and pits, with some spent
solvents used as supplemental fuel in the plant boiler. The installation of a dedicated plant sewer
system in 1946 and the appearance of the SAP in 1947, followed by the development of a third
surface water impoundment by 1949, supports the prior information that plant process waste
water was initially all handled onsite. Also, an onsite storm water management system was
evident by 1947 and is supported by the appearance of the storm water pond and a storm water
conveyance system (1946 engineering drawing), which remained in use until the plant closed.

Regarding the Clifton Site’s connection to the City of Clifton sewer system, Givaudan provides
the following information along with some background documentation (see also attached Sewer
Chronology with Exhibits A-T). The City of Clifton (formerly Acquackanonk Township) began
the process of planning for a dedicated sewer system in the early 1900s. By 1911, a contract was
in place with the Passaic Valley Sewerage Commission (“PVSC”) to construct a sewer system
that would connect to the main trunk line that PVSC planned to install parallel to the Passaic
River. There is documentation in historical City of Clifton records that parts of the City had
sewer access before the 1920s (see Tab No. 25). By the early 1920s, the City had passed several
resolutions for the design and installation of a dedicated sewer system for the majority of Clifton.
With the completion of the PVSC trunk sewer by 1921, the City began adding connections for
the discharge of its sewage to the PVSC.

According to City of Clifton meeting notes, the majority of the City sewer system was in place
and operating by 1927 (see Exhibit C to Sewer Chronology). Copies of sewer maps for the
Delawanna area of Clifton, which include Delawanna Avenue, River Road and Oak Street in the
vicinity of the former Givaudan Site, indicate that these sewers were installed by 1927. In 1930,
the City passed Ordinance #989, which prohibited the discharge of sewage into the Passaic River
or its Tributaries (see Exhibit H to Sewer Chronology). Subsequently, a series of ordinances
were passed requiring hook ups by all businesses in Clifton to the City sewer when it was
installed and establishing rates for sewer usage. A 1945 City Planning map shows that
essentially the entirety of the City had both sanitary and storm sewers by that date (see Tab No.
51). There is no evidence to support any allegation that the City of Clifton sewer line could have
discharged to the Yantacaw Pond, the Third River, or the Passaic River. The Clifton sewer



system along Delawanna Avenue, River Road, and Oak Road was connected to the PVSC system
by 1926-27.

In 1951-1952, an additional sewer line was installed on Delawanna Avenue to collect domestic
sewage from the residential area constructed on the bluff to the east of the former Clifton Site.
One of the drawings generated as part of this construction indicates that the Givaudan Site was
already serviced by a City sewer (see Exhibit P to Sewer Chronology), which sewer line is
believed to have been in place since 1926/1927.

The connection of the plant process waste stream (Outfall 001) to the River Road sewer system
appears to have been made no later than 1951-52, and perhaps several years earlier. The City of
Clifton sewer maps indicate that this stretch of River Road had sewer lines installed in 1927 (see
Attachment E to Sewer Chronology). However, Givaudan did not have access to this area until it
purchased Parcel 3 in 1939 (see Aerial Photograph Exhibit 2). The latest a sewer connection
would have been made is 1951-52, as it coincides with the absence of the large rectangular
surface water impoundment and the appearance of Building 74, which is identified as part of the
Clifton Site’s early waste water pre-treatment system (see Aerial Photograph Exhibit 14). Also,
the SAP is no longer visible by the 1953 aerial photo and Building 83 is present, which is
designated as a Waste Neutralization System (see Aerial Photograph Exhibit 16). A review of
New Jersey Department of Transportation (“NJDOT”) engineering drawings for the Route 3/21
project show that the former plant had connected to the River Road sewer before 1955 (see
Exhibit T to Sewer Chronology). Based on these documents, Givaudan believes that the Clifton
Site may have connected to the River Road sewer line as early as 1946, but no later than 1951-
52. This conclusion is supported by the aerial photo documentation, the local ordinances in
place, and the NJDOT engineering drawings, as well as facility documents.

As discussed above, based on the aerial photo interpretation, there was no defined surface water
runoff or pathway from the Clifton Site to the Passaic River, and that plant process waste effluent
was contained on the property prior to connecting to the City sewer system. Further, based on
the historical sewer documentation, it is evident that the former Givaudan Site was connected to
the Delawanna Avenue sewer line as early as 1927 and to the River Road sewer line as early as
1946, but no later than 1951-52. Additional support for this conclusion is contained within Tab
No. 35, which includes 1953 correspondence related to Givaudan’s agreement to repair sewer
lines on River Road, and a reference to 1946 correspondence related to maintenance

responsibility.

ADDITIONAL DOCUMENTS RELATED TO THE GIVAUDAN SITE OPERATIONS

In the course of reviewing archived information and other public sources, Givaudan located
additional documents that are responsive to USEPA’s prior 104(e) requests. The enclosed Binder



(Volume 1) includes those documents and provides an index and summary of each document.
The following is a brief overview discussion of these additional reference materials.

GIVAUDAN’S MANUFACTURING PROCESS AND STRICT QUALITY CONTROLS ON ITS TCP
FEEDSTOCK RESULTED IN MINIMAL (IF ANY) TCDD CONTENT

Additional information from published sources indicates that it was highly unlikely that
Givaudan’s G-11 manufacturing process generated TCDD because it used acidic conditions and
low temperatures in its process (see Tab No.’s 23 and 26). Documents prepared by Dow state
that TCDD may be produced during use of TCP under alkaline conditions and in temperatures
greater than 100 degrees centigrade, which is distinct from the acid process employed at
Givaudan (see Tab No. 32). These documents provide an independent technical basis for the
conclusion that the Givaudan G-11 manufacturing process would not have generated TCDD.

An independent investigation of TCP and TCDD was conducted by the National Institute for
Occupational Safety and Health (“NIOSH”), led by Dr. Fingerhut. In 1983, Dr. Fingerhut
studied and researched the potential threat to workers at plants that produced and/or handled TCP
and related chemicals known to be associated with TCDD. The results of her work were
published for each facility studied, including an evaluation of the former Givaudan Site. One of
Dr. Fingerhut’s key findings was that the Givaudan Site had the lowest range of TCDD in its
TCP and G-11, whereas the highest concentration of TCDD was found in plants where Agent
Orange was produced, such as the Diamond Alkali site in Newark, New Jersey (see Tab No.’s 23,

46, and 47).

Documents provided to USEPA in 1983 summarize available information on Givaudan’s
1948/1949-era pilot production of TCP and the management of waste generated from that
process. Those documents indicate that the TCP produced by Givaudan, and used to
manufacture G-11, was purified and therefore had lower TCDD content. Based on information
gathered by Givaudan in 1983, the TCP waste products were drummed for disposal and picked
up by waste haulers (see Tab No.’s 2 and 3). A 1967 memo states that Givaudan provided its
TCP production and purification process to Hooker Chemical in return for Hooker agreeing to be
the primary supplier of TCP to Givaudan (see Tab No. 52). This agreement gave Givaudan
confidence that the Clifton Site would be supplied with high quality TCP, with low TCDD
content, for use in producing G-11. Historical testing of Hooker Chemical TCP process waste
streams demonstrated that the TCDD generated from the production of TCP was captured in the
still residue and crude charged to the still material, which purified the TCP to reduce impurities,
including TCDD content (see Tab No.’s 10 and 11).

In August 1976, USEPA visited the former Givaudan Site and obtained three samples from the
TCP material on hand for testing (see Tab No. 28). USEPA’s testing confirmed the TCP results



that Givaudan shared for the same material, which was in the low part per billion range for
TCDD (see Tab No. 29).

In 1977, Givaudan met and contracted with Dow as a TCP supplier, requiring Dow to meet
Givaudan’s specifications for TCP to manufacture its G-11 (see Tab No.’s 30, 31, and 32). These
documents support Givaudan’s consistent approach to quality control for the TCP raw material
used to make G-11, which required a purified form of TCP with low impurities. In 1978, Dow
TCP drums were tested and confirmed TCDD concentrations at less than 0.01ppm (see Tab No.

33).

A 1983 Givaudan memo states that the production of up to 2,200 pounds of G-11 was lost during
the State-imposed temporary shutdown of the G-11 operation pending the results of the TCDD
investigation (see Tab No. 40). At that time, Givaudan performed additional testing of TCP to
confirm that each lot of TCP had low levels of TCDD so that it could be used when G-11
production was allowed to resume. Testing confirmed that the TCP lots contained less than 1
part per billion of TCDD. Documentation also confirms that buildings 58, 59, and 60 were
cleaned and that all waste material from this work was stored in building 54 (see Tab No. 42).
Also provided is additional documentation related to the duties of the G-11 operators, which
details each step of the manufacturing process and documents how waste residues were
reclaimed for reuse in the process, collected in containers for disposal, and acid waste and
process water was sent to the sewer (see Tab No.’s 44 and 45). In addition, the G-11 process had
a catch-all tank that caught solids and residues before discharging waste water to the sewer.

In its prior 104(e) responses, Givaudan provided results of TCP and G-11 testing available at that
time. Routine testing of G-11 for TCDD was in place by at least 1978 (see Tab No. 39).
Included with this submittal is additional testing data to show that Givaudan maintained tight
quality control on specifications for both the TCP raw materials and G-11 product in their
manufacturing process (see Tab No.’s 6, 7, 8, 9 and 10). Givaudan imposed similar quality
control on its raw material suppliers when evaluating options for purchasing TCP (see Tab No.
17). Testing of G-11 was also completed in 1983 by the Food and Drug Administration (FDA) to
document the quality of the material. After these tests, the FDA took no further action with
respect to Givaudan’s G-11 product (see Tab No. 43).

GIVAUDAN’S WASTE MANAGEMENT PRACTICES PREVENTED OFFSITE MIGRATION OF
CONTAMINATION

In prior 104(e) responses, Givaudan provided summary tables of the quantity and disposal
locations for waste generated during the remediation. Attached documentation demonstrates that
any TCDD-impacted soil identified at the Clifton Site was excavated, placed in drums and stored
inside secured areas protected from the weather pending decisions on final handling of this



material (see Tab No. 4). In addition, Givaudan has located copies of receipts and waste
manifest forms obtained from archived files that provide supporting documentation concerning
TCP and G-11 waste drums disposed between 1978 and 1983 (see Tab No.’s 13, 14 and 16).
Separate documentation was found for the removal and disposal of PCB oils and G-11 filter cake
in 1982 (see Tab No. 15). In prior 104(e) responses, Givaudan provided information that waste
solvents were used as a fuel supplement for the plant boilers. Additional supporting
documentation is provided herein (see Tab No.’s 20 and 21).

TCDD-IMPACTED SOIL REMEDIATION

In its prior submissions, Givaudan provided USEPA with the results of the 1980s TCDD soil
investigation, including the reports and maps prepared as part of the remedial work completed
under the Administrative Consent Order (ACO) that Givaudan entered into with the State of New
Jersey. Included with this submittal are additional communications with the NJDEP related to
the investigation and remediation work, which document various approvals and agreements
between the parties (see Tab No.’s 18, 19 and 22). As noted in the March 5, 1987 Administrative
Consent Order for TCDD, results of the investigation conducted by Givaudan under the
supervision of NJDEP, in conjunction with investigations by USEPA and the Department of
Health, confirmed that there was “no evidence that TCDD contamination has migrated off the
Site.” (See Tab No. 24, at 932).

USEPA PASSAIC RIVER SOURCE INVESTIGATION

In August 2015, USEPA conducted soil sampling within the containment cell at the Clifton Site.
Lockheed Martin (LM) and Scientific Engineering, Response and Analytical Services (SERAS)
conducted this work and AMO Environmental Decisions was retained as the Licensed Site
Remediation Professional (“LSRP”). The “Waste Cell Repair Report” provided by USEPA’s
LSRP noted that the asphalt cap was thicker than expected. In addition, field change forms
prepared by SERAS noted that the material to be sampled was at a much greater depth than
expected. Ultimately, USEPA’s sampling confirmed that concentrations of TCDD within the cell
at the Clifton Site were all below 10 ppb (see Tab No. 53). The materials that USEPA sampled in
the cell are the soils around the plant that were sampled and remediated under NJDEP oversight,
which resulted in the issuance of an approved No Further Action letter in 2002. USEPA’s
investigation confirmed that only low levels of TCDD were identified and properly remediated at
the Clifton Site.

CONCLUSION

Givaudan has provided documentation that the G-11 process wastewater was handled onsite at
the plant until 1951-52 (at the latest), before it was discharged to PVSC via the Clifton City



sewer system. After Givaudan acquired land that abutted River Road as part of the plant
expansion in 1939, the facility connected to the River Road sewer, which was required by local
ordinance. The facility’s sewer connection at Delawanna Avenue could have been made as early
as 1927, as the City sewer maps indicate that the Delawanna Avenue line was installed in 1927,
and later sewer maps show that a connection at the location of the former Givaudan plant was in

place.

A review of City of Clifton ordinances, meeting notes, aerial photography, topography, and sewer
maps confirms that Givaudan did not discharge its wastewater to Yantacaw Pond, the Third
River, or the Passaic River. Further, there was no overland drainage ditch or pathway from the
Clifton Site to the Passaic River. Multiple lines of evidence support the fact that the lowest point
of elevation on the Givaudan Site was to the south at River Road adjacent to the rail line, and
that elevations were higher to the north along Delawanna Avenue and to the east where the
residential neighborhood is located, such that no surface water runoff could flow off the plant
property other than the low point at River Road and the rail line.

Finally, historical documents and sampling data confirms that the TCDD level in the TCP used to
make G-11, and the G-11 product itself, was carefully monitored to follow strict quality control
guidelines. This conclusion is also supported by third parties that independently reviewed
Givaudan’s G-11 manufacturing process. These conclusions are confirmed by the historical
documents and recent USEPA sampling data from its investigation of the Clifton cell in 2015.
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CERTIFICATION OF SUPPLEMENTAL RESPONSE
TO REQUEST FOR INFORMATION

State of New Jersey

County of Morris

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document (Supplemental Response to EPA Request for
Information), and that based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe that the submitted information is true, accurate, and
complete, and that all documents submitted herewith are complete and authentic unless
otherwise indicated. I am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment. I am also aware that my
company is under a continuing obligation to supplement its response to EPA’s Request for
Information if any additional information relevant to the matters addressed in EPA’s Request for
Information or the company’s response thereto should become known or available to the
company.

John Trombley
Givaudan Fragrances Corp.
Head of Consumer Products

d "\\/jjés—IZ}/NA TURE

e}
Sworn to before me this _Z_ day of November, 2016

i ,// %

Notary PW

MEGHAN EVANS BEREZA
Notary Public
State of New Jarsey
My Commission Expires Jul 19, 2017

2505270.1 111528-81674




TAB DOCUMENT DESCRIPTION SUPPLEMENTS
RESPONSE #
1 Aerial Photos dated 1931 - 2012 Additional aerial photos and topography depicting USEPA

conditions and features at the former Givaudan facility in | Supplemental

Clifton, New Jersey, as well as conditions and features in Request for

the area surrounding the site, including Yantacaw Lake and | Information dated

the Third River. September 2009,

Question No. 4.

2 Letter from J. Rankin (Givaudan) to | Detailed response to questions related to information USEPA Request for
R. Basso (USEPA) dated October regarding the manufacturing or processing of 2,4,5-TCP, Information dated
26, 1983 documenting that Givaudan manufactured 2.4,5,-TCP and | May 2004,

distilled it into pre purified 2,4,5-TCP in 1948 and 1949, Question No. 4.
and thereafter only purchased and used pre-purified 2,4,5-

TCP to manufacture hexachlorophene. An estimate of light

fractions and still bottom wastes from the purification step

of 2,4,5-TCP is presented, and that it is believed these

wastes were drummed; however, waste disposal records

from that time no longer exist.

3 Rider to Letter Dated October 20, Confidential — Proprietary Trade Secret Information USEPA Request
1983 from Givaudan Corp to Mr. provides details on certain product manufacturing using for Information
Raymond Basso two pieces of equipment believed to have been used in the | dated May 2004,

production of 2,4,5-TCP during the 1948 to 1949 time Question No. 4.
period.

4 Letter from T. Quigley (NJDEP)to | Documents approval to relocate 128 drums of excavated USEPA Request for
L.Levy (Givaudan) dated March 20, | material from the contaminated non-process area for Information dated
1995 storage into two secured metal shipping containers. May 2004,

Documents control and amount of contaminated non Question No. 5.
process area excavated material.

5 Letter from B. McCullough Results from testing 2,4,5 TCP and Hexachlorophene USEPA Request for

(Occidental) to Mr. Blecker
(Givaudan) dated March 12, 1971

samples from Givaudan for 2,3,7,8 TCDD; all results
reported as <0.10 ppm to <1.0 ppm. Documents quality of
pre purified 2,4,5 TCP supplied to Givaudan by Occidental
(Hooker). Documents testing of material and quality

Information dated
May 2004,
Question No.4.




control 0of 2,3,7.8 TCDD content in TCP in early 1970s

6 Hooker Chemical Memo from R. Results from testing 2,4,5 TCP and G-11 USEPA Request for
Vattimo (Chemist) to L. Tufts (Mgr | (Hexachlorophene) samples from Givaudan for Dioxin; all | Information dated
of QA) dated October 27, 1970 results reported as <0.5 ppm, except one sample of G-11 May 2004,
reported at <.1ppm. Documents quality of pre purified Question No. 4.
2.4,5 TCP supplied to Givaudan by Occidental (Hooker).
Documents testing of material and quality control of
2.3.7.8 TCDD content in G-11 as of at least 1970
7 Hooker Chemical Memo from G. Results from testing samples of G-11 from Givaudan for USEPA Request for
Hahn (Chemist) to L. Tufts (Mgr of | 2,3.7.8 TCDD. No “Dioxin” was detected. Documents Information dated
QA) dated July 24, 1970 quality of G-11 product made from pre purified 2,4,5 TCP. | May 2004,
Documents testing of material and quality control of Question No. 4.
2,3,7.8 TCDD content in G-11 as of at least 1970
8 Hooker Chemical Memo from G. Results from analyzing samples of G-11 from Givaudan USEPA Request for
Hahn (Chemist) to L. Tufts (Mgr of | for 2,3,7.8 TCDD reporting no trace 2,3,7,8 TCDD found. | Information dated
QA) dated July 7, 1970 Results reported in the range of <0.01 ppm to <0.02 ppm. May 2004,
Documents quality of G-11 product made from pre purified | Question No. 4.
2.4,5 TCP. Documents testing of material and quality
control of 2,3,7.8 TCDD content in G-11 as of at Icast
1970
9 Hooker Chemical Memo from G. Results from analyzing samples of G-11 from Givaudan USEPA Request for
Hahn {Chemist) to L. Tufts (Mgr of | for 2,3,7.8 TCDD reporting no trace 01'2,3,7,.8 TCDD. Information dated
QA) dated June 8, 1970 Results reported in the range of <0.01 ppm to <0.03 ppm. | May 2004,
Documents quality of G-11 product made from pre purified | Question No. 4.
2,4,5 TCP. Documents testing of material and quality
control 0f 2,3,7.8 TCDD content in G-11 as of at least
1970
10 Hooker Chemical Memo from G. Presents results of testing the waste streams from the USEPA Request for

Hahn (Chemist) to L. Tufts (Mgr of
QA) dated March 30, 1970

Hooker Trichlorophenol (TCP) process for 2,3,7,8 TCDD
and documents that most of the 2,3,7.8 TCDD is in the
TCP is captured in the Still Residue and Crude Charged to
Still. Documents that the Hooker process produces 2,45

Information dated
May 2004,
Question No. 4.




TCP with non-detectable to low levels of 2,3,7,8 TCDD.
Documents testing of material and quality control of
2,3,7,.8 TCDD content in TCP as of at least 1970

11 Hooker Chemical Memo from G. Presents results of testing Flake Trichlorophenol for 2,3,7,8 | USEPA Request for
Hahn (Chemist) to L. Tufts (Mgr TCDD reporting no TCDD was found. Reporting limits at | Information dated
QA) dated March 9, 1970 0.2 ppm, but may have been 1.0 ppm. Documents quality | May 2004,

of Trichlorophenol made by Hooker. Documents testing of | Question No. 4.
material and quality control of 2,3,7,8 TCDD content in
TCP as of at least 1970

12 Exhibit VI (Occidental Document Hooker Chemical Process Description 2,4,5 Provided for
production OCC00993564; NJ NB Trichlorophenol (TCP) Production informational
production OCCNJ0107937) purposes: Hooker

was sole supplier of
purified TCP to
Givaudan from
1949 10 1971.

13 Receipts, manifest forms, and listing | Documents quantity of 2,4,5 TCP, G-11 Supplemental

of waste disposed during 1983 (Hexachlorophene) still bottoms and off specification response to EPA
material, and other wastes stored in drums removed from request for
the Clifton site. Documents that these waste streams were | information dated
stored in drums on site and were properly removed. May 2004,
Question No. 5 and
11.

14 Letter from G. Martini (Sales Mgr Communication confirming acceptance by CECOS to Supplemental
CECOS Intl, Inc.} to J. Angiolim collect and dispose of Hexachlorophene and low flash response to EPA
(Givaudan) dated December 20, organic liquids). Documents proper management of waste | request for
1082 streams. information dated

May 2004,
Question No.5 and
i1.

15 Letter from E. Boceuzzi (Sales Documents removal of PCB oils and solid non-hazardous | Supplemental

Representative CECOS Intl, Inc.) to
C. Lord (Givaudan) dated August

still bottom residue and boiler ash. Residue includes
hexachlorophene filter cake. Documents proper

response to EPA
request for




25,1982

management of waste streams.

information dated
May 2004,
Question No. 5 and
il.

16 Handwritten list of waste disposal List identifies numerous drums of Hexachlorophene filter | Supplemental
from Givaudan file, undated and not | cake were sent for disposal to Newco Chemical Waste response to EPA
signed Systems on the following dates; 1) December 8, 1978, 2) request for

January 16, 1979, and 3) March 6, 1979. Documents information dated

proper disposal of waste streams. May 2004,
Question No. 5 and
11.

17 Letter from H. Brandaman Communication regarding testing of Celamark TCP used to | USEPA Request for
(Givaudan) to Dr. P. Oberhanshi make G-11 as part of an evaluation on using TCP from Information dated
(Givaudan Switzerland) dated Celamark. Letter (note 3) documents current TCDD May 2004,

March 9, 1978 specification for the DOW TCP pure is <10 ppb and testing | Question No. 4.
of material is consistently < 1 ppb. Identifies that
Celamark would have to meet TCP standard of < 5 ppb
TCDD. Documents Givaudan’s quality control on TCP
used to produce G-11.

18 Letter from J. Karpa (NJDEP) to L. | State approves removal work completed in vicinity of soil | USEPA Request for
Levy (Givaudan) dated April 4, sample #G-11 and documents the boundary of the Information dated
1988 contaminated process area can be modified as shown on May 2004,

Drawing A9565, Rev. 2. Question No. 12,
19 Letter from L. Levy (Givaudan) to J. | Letter summarizes soil removal from area around sample USEPA Request for
Karpa (NJDEP) dated April 4, 1988 | #G-11. Excavated soil was stored in 128 drums that were | Information dated
temporarily stored in the contaminated non-process area. May 2004,
Documentation of removal work and temporary storage of | Question No. 5.
soil in drums, pending final remedial action approval.
20 Givaudan memo (G. Talarico) dated | Summarizes use of alternate fuel used in plant boilers. USEPA Request for

January 17, 1984

Information dated
May 2004,
Question 4 iil.




21 Letter from Givaudan (J. Angiolini) | Provides additional information regarding use of alternate | USEPA Request for
to NJDEP (Mr. Micai) dated March | fuels for Boilers 4 and 5. Information dated
27,1984 May 2004,

Question 4 111,

22 Letter from NJDEP (Mr. Catania) to | Documents NJDEP approval to move (sell) USEPA Request for
Pitney Hardin Kipp & Szuch (W. Hexachlorophene (HCP) as test results for the product Information dated
Hyatt) dated July 12, 1983 showed < 0.1 ppb for 2,3,7.8 TCDD. Information May 2004,

supports low concentration of 2,3,7.8 TCDD in finished Question No. 5.
HCP and that product was also stored in buildings.

23 Letter from Givaudan (M. Provides response to request from Dr. Fingerhut’s USEPA Request for
Manowitz) to NIOSH (D. Marlow) | February 8, 1984 letter including; 1) description of Information dated
dated August 17, 1984 Hexachlorophene (HCP) manufacturing process, 2) May 2004,

description of 2,4,5 TCP manufactured process, 3) Volume | Question No. 4.
of HCP produced annually from 1947 to 1984, and 4) HCP

operator duties. Confirms HCP production used low

temperatures, was an acidic process, and used a purified

2.4.5 TCP as feedstock, which did not create 2,3,7.8-

TCDD.

24 In the Matter of Givaudan Investigation conducted by Givaudan under the supervision | USEPA Request for
Corporation - Administrative of NJDEP, and investigations by EPA and the Department | Information dated
Consent Order — TCDD (dated of Health, confirmed that there was no evidence that any May 2004,

March 5, 1987 TCDD contamination had migrated off of the Site. Question No. 12.

25 Series of City of Clifton resolutions | These City of Clifton resolutions confirm that sewer General information

- dated 1915, 1916 and 1917 construction began prior to the 1920s, before Givaudan responsive to
owned or operated the Clifton Site. numerous questions
from USEPA.

26 DIOXINS — EPA-600, 2-80-197, Report discusses the sources for, and the chemical USEPA Request for

November 1980 by M.P.Esposito,

processes that generate, dioxin. Pages 106 through 108

Information dated




T.0. Tiernan and Forrest E. Dryden
for David R. Watkins — Industrial
Pollution Control Division —
Industrial Environmental Research
Laboratory- Cincinnati, Ohio 45268

describe the process to produce Hexachlorophene, also
known commercially as G-11, and the common uses for
the product. References the World Health Organization as
reporting in 1977 the grade of Hexachlorophene produced
today is reported to contain less than 15ug/kg (<15 ppb)
2.3,7.8 TCDD. Discusses four known process patents for
the production of Hexachlorophene. Indicates that “There
is no indication that dioxins would be formed during the
production of hexachlorophene, since highly acidic
conditions are maintained throughout the process and
temperatures are well below those known to be needed for
dioxin reactions (Kimbrough 1974).” Further states that if
dioxins are found the most likely explanation for their
presence is from the 2,4,5,-TCP raw material used in the
process. References Givaudan as being the only known
active producer of Hexachlorophene in the United States
and in 1976 independent testing by Wright State University
found 1.8 ppb and 1.9 ppb of TCDD in two representative
samples of 2,4,5-TCP (Tiemnan 1976). Givaudan specifies
a extremely low dioxin content from its supplier, presently
DOW Chemical. “In 1978, five waste samples from the
Clifton plant were analyzed for chlorinated dioxins. None
were found at a 0.1 ppm level of detection (U.S.
Environmental Protection Agency 1978). Subsequent
analysis of three of these samples found no TCDD’s at 0.1
or less ppb.”

May 2004,
Question No. 4.

27

Letter from A. Arcenal (NJDEP) to
W. Turetsky (Givaudan) dated
February 16, 1983

Transmittal letter attaching the drillers” well logs for
Givaudan’s Well No's. 6 and 7; log for Well No. 6
includes note that “There are five wells at this plant. All
are abandoned because of pollution by aromatic chemical
waste. The waste is dumped into pits adjacent to the
plant.” Note is dated 6-15-49 and supports understanding
that process waste water was handled in onsite basins as

USEPA Request for
Information dated
May 2004,
Question No. 5.




shown in aerial photos at Tab No. 1.

28 Internal EPA Region II Memo by R. | Summarizes visit by EPA officers on August 20, 1976 USEPA Request for
Turpin and Dr. A. Gevirtz dated related to their review of use of Trichlorophenol. Plant Information dated
August 20, 1976; copies to N. Greif | visited after Icmesa incident to check on any recent TCP May 2004,
and J. Dorsky shipments to Clifton. US Custom forms attached noting Question No. 4.

that the TCP at Clifton from Icmesa was exported prior to
the accident and samples were provided to EPA from three
lots of material on hand.

29 Letter from USEPA Region 11 (M. Transmits memo with results of testing samples of TCP USEPA Request for
Polito) to Givaudan (F. Eichel) dated | obtained during the August 20, 1976 EPA Region 1 site Information dated
November 22, 1976 visit. Results reported as consistent with other TCP testing « May 2004,

by Givaudan. Results by both parties (Wright State and Question No. 4.
Givaudan) for two sample lots reported in the 1.8 ppb to

2.0 ppb range. One lot reported by NIEHS at 0 to 2 ppb

sensitivity; Givaudan reported result of 14.0 ppb.

30 Internal Givaudan Memo dated Documents meeting with DOW at Clifton on Feb. 16, 1977 | USEPA Request for
February 16, 1977 to review Specifications for 2,4,5-TCP. DOW proposed Information dated

and Givaudan requested a TCDD specification of < 0.01 May 2004,
ppm. Question No. 4.

31 Internal Givaudan Memo dated Givaudan Corporation Quality Control Department USEPA Request for

December 1, 1983 Specifications for 2,4,5-Trichlorophenol. Specifies Information dated
maximum TCDD at 1 ppb and that certification for TCDD | May 2004,
content be furnished by the supplier of each batch of TCP. | Question No. 4.

32 Internal DOW Agricultural Products | Identifies specification for TCDD to be 0.01 ppm USEPA Request for
Department technical data sheet for | maximum. Describes physical, toxicological and Information dated
Product Stewardship Guidelines for | properties of product. Describes sate handling procedures | May 2004,

Safe Handling of 2,4,5-
Trichlorophenol Purified (not dated)

and precautions. Documents conditions that would result
in TCDD formation including long storage period of
molten product in excess of 80 degrees centigrade,
processing temperatures in excess of 150 degrees
centigrade and operations where TCP is handled in alkaline
conditions over 100 degrees centigrade. Based on

Question No. 4.




available documentation, none of these conditions were
part of the production of Hexachlorophene at the Clifton
facility.

33 Letter from J. Ulrich (DOW) to R. Reports 1978 testing of drums of TCP from lot number USEPA Request for
Aron (Givaudan) dated February 6, MMO06139 and lot number MMO07248, both had TCDD Information dated
1980 content as < 0.01 ppm. May 2004,
Question No. 4.
34 2.4,5-Trichlorophenol Specifications | Provides specifications for TCP in 1978 and attaches USEPA Request for
DOW’s certificated { analyses for both technical grade and | Information dated
purified TCP. May 2004,
Question No. 4.
35 Letter from PVSC to City of Clifton | Discussed 1979 pipe leak below the River Road bridge, USEPA Request for
Engineer ~ dated July 6, 1977 attaches 1946 and 1953 communication regarding Information dated
responsibility for maintenance. Further confirmation that | May 2004,
Givaudan was likely connected to the River Road sewer as | Question No. 8.
early as 1946, but no later than 1953.
36 Sanborn Maps for 1935, 1951, 1952, | Maps document property bordered to the west by the USEPA Request for
1965, 1970 and 1984 railroad and to the north by Delawanna Avenue. Maps Information dated
show expansion of the plant over time, which is also shown | May 2004,
in aerial photos under Tab No. 1. Question No. 1 and
13.
37 Title No. 98-LT-0846 (Stewart Title records document original land purchase of Parcel | USEPA Request for
Title) dated December 15, 1998 and | by Burton T. Bush, Inc. by Deed from Antoine Chiris Information dated
undated zoning map with hand Company dated August 14, 1924, and lists subsequent May 2004,
written numbers purchases made to expand the plant property; lot numbers | Question No. 1 and
on undated zoning map correspond to Title summary. 13.
38 Letter from H. Daeniker (Givaudan) | Transmits two papers; 1) Photodegradation of USEPA Request for
to Director of Bureau of Drugs Hexachlorophene, and 2) Investigations concerning the Information dated
(FDA) dated August 18, 1970 possible presence of 2,3,7.8 - Tetrachlorodibenzo-p-dioxin | May 2004,
in Givaudan's Commercial Hexachlorophene. Question No. 4.
39 Givaudan Inter-Office Memo from | Documents routine analysis of G-11 and low levels of USEPA Request for
L. Levy to J. Rankin dated June 22, | TCDD in product, summarizes testing procedure and Information dated
1983 — TCDD Analysis in policy of the Quality Control Department: “that if any May 2004,




Hexachlorophene

analysis was above 1 ppb on the composite sample, each
lot would be analyzed individually.” Further states that
prior to June 1978 the majority of samples analyzed were
less than 1.0 ppb, with several samples (3 to 4) being
below 4.0 ppb. Higher levels attributed to interference in
the testing equipment. All samples after June 1978 were
found to contain less than 1.0 ppb.

Question No. 4.

40 Givaudan Memo (D. Soltis) dated Summarizes impact on production capacity for certain USEPA Request for
June 22, 1983 — Production Affected | products due to the State imposed temporary, partial Information dated
by Restrictions shutdown of production. Identifies products manufactured | May 2004,

and quantities in affected buildings and identifies daily rate | Question No. 4.
of G-11 production as 2,200 pounds daily. Total lost

production from all impacted buildings as 35,300 pounds

daily, or approximately 43% of total average daily

production.

41 Letter from NJDEP (Catania) to Documents NJDEP approval for moving G-11 USEPA Request for
Pitney Harding Kipp & Szuch (W. Information dated
Hyatt) dated July 12, 1983 May 2004,

Question No. 4.

42 Letter from Pitney Hardin Kipp and | Transmits affidavit of L. Levy (Givaudan) dated July 22, USEPA Request for
Szuch (W. Hyatt) to NJDEP 1983, which describes TCDD results of inventory of Information dated
(Catania) dated July 26, 1983 trichlorophenol. Proposed using trichlorophenol from May 2004,

specific lots to recommence Hexachlorophene production. | Question No. 4.
These TCP lots showed less than 1 part per billion of
TCDD. Letter also documents cleaning of buildings 58, 39
and 60, with all wastes generated being stored in Building
54.
43 Letter from Department of Health Documents that all samples of company’s USEPA Request for

and Human Services (L.. Fantasia) to
Givaudan (Dr. Manowitz) dated July
29, 1983

Hexachlorophene analyzed by the Food and Drug
Administration for dioxin met the USP specification. The
Food and Drug Administration confirmed no further action
regarding the Hexachlorophene stored at the plant.

Information dated
May 2004,
Question No. 4.




44 Undated. hand written notes from Detailed summary of each step in the production of G-11 USEPA Request for
Givaudan files - G-11 Operator and the duties of each operator in the production process. Information dated
Duties Provides documentation on management of material from | May 2004,
each step in the process as being reused, sent to sewer, or Question No. 4 and
packaged for disposal. 5.
45 Hexachlorophene Process Flow Shows G-11 production process, with spent filter cake USEPA Request for
Diagram (Confidential) being containerized for disposal, and catch-all tank in Information dated
system prior to sewer discharge at end of process. May 2004,
Question No. 4.and
5.
46 Letier from Givaudan to NIOSH Lists references sent to Dr. Fingerhut by Givaudan USEPA Request for
(Dr. Fingerhut) dated July 1, 1983 Information dated
May 2004,
Question No. 4.
47 A Retrospective Job Exposure Discusses results of research on worker exposure at eight USEPA Request for

Matrix for Estimating Exposure to
2,3,7,8 Tetrachlorodibenzo-p-dioxin
— NIOSH March 1999

US plants producing or using 2,4,5 — trichlorophenol and
its derivatives between 1942 and 1984. Plants are only
identified by number. Givaudan was provided a separate
report for its Clifton plant, identified as Plant 11,
Givaudan (Plant No. 11) had the lowest reported range of
TCDD concentration in both TCP and HCP compared to
other plants (Table 11 Bulk Sampling Data-page 18). The
plants associated with Agent Orange manufacturing had
the highest reported TCDID concentrations in their tested
material.

The attached report for Plant No. 11 (Clifton Plant)
indicates that during the couple of years Givaudan
manufactured its own trichlorophenol, it used a distillation
step to remove impurities (page 2), and after 1949
Givaudan used TCP from Plant 10 (page 3) with a TCDD
content of 0.01 micrograms per gram.

Information dated
May 2004,
Question No. 4 and
5.




The NIOSH reports document low levels of TCDD in both
the trichlorophenol feed stock and the hexachlorophene
product made at Clifton by Givaudan.

48 Givaudan Memo — “Recovery of G- | Discusses the recovery of G-11 product from the on-site USEPA Request for
11 from Sediment in Sewer Ditch™ — | pond in 1951, which was part of the “old sewer system™ at | Information dated
dated August 27, 1951 the Clifton Plant. (See Aerial Photos at Tab No. 1). May 2004,

Question No. 5 and
6c.

49 May 12, 1978 Ietter from Celamerck | Provides analytical results of 2,4,5 TCP testing from USEPA Request for
to Givaudan various drums all reported with less than 1 ppb TCDD. Information dated

May 2004,
Question No. 4.

50 Givaudan Memo by G. Talarico — Documents runoft during high precipitation events USEPA Request for
Plant Storm Water — dated accumulated in low area adjacent to River Road and the Information dated
December 30, 1981 rail road tracks at the Clifton Plant. May 2004,

Question No. 6c¢,

51 City of Clifton Planning Board — Confirms that majority of the City of Clifton was USEPA Request for
Master Map — Sanitary Sewer connected to sanitary sewer by 1945. Information dated
System — dated March 1945 May 2004,

Question No. 6d.

52 Internal Givaudan Correspondence | States that Givaudan provided Hooker with its TCP USEPA Request for
regarding Hooker Chemical — dated | manufacturing process information in exchange for Hooker | Information dated
May 30, 1967 agreeing to be the primary supplier of TCP to Givaudan. May 2004,

Question No. 4,

53 Table showing results of EPA’s Confirms that concentrations of dioxin in soil placed in USEPA Request for
2015 sampling event at Givaudan’s | Givaudan’s containment cell are below 10 ppb. Information dated
containment cell May 2004,

Question No. 12.

54 Oversized Figure showing building | This figure was used as a reference in identifying building | USEPA Request for
designations at former Givaudan numbers on the Aerial Photograph Exhibits. Information dated
property May 2004,

Question No. 3.




TABLE OF CONTENTS

Exhibit Number Title Aerial Image Source Type of Aerial Image |1D/Series 1D Scale Date of Aerial
1 | Pertinent Site Features __Aerial Archives NearVertieallsher T8 i s c e ol 790322-8-596(4-5) e S 11 810008 _22-Mar-1979
2 Givaudan Parcel Acquisition Aerial Archives Near Vertical 790322-8-596(4-5) 1:18,000 22-Mar-1979
3 1870-1887 Historic Topography NJ Geographic Information Network Near Vertical Unknown NA NA
4 11931 Aerial Imagery — Site View Historic Aerials Near Vertical 55687_1931_HistoricAerials ol Unknown 1931 Unknown
5 1940 Aerial Imagery — Site View* Aerial Archives Near Vertical i 400406-13-14(3-4) | 1:20,000 6-Apr-1940
6 1940 Aerial Imagery — Regional View* Aerial Archives Near Vertical 400406-13-14(3-4) ‘ 1:20,000 6-Apr-1940
5 ) Vi | 1940 Aerial Photo and Topography Aerial Archives ~ Near Vertical 400406-13-14(3-4) 1:20,000 6-Apr-1940
8 1947 Aerial Imagery — Site View* Aerial Archives Near Vertical 470428-NJ-36(4-6) 1:12,000 28-Apr-1947
s 1947 Sewer System Overlay Aerial Archives | Near Vertical 470428-NJ-36(4-6) 1:12,000 28-Apr-1947
10 1947 Aerial Imagery — Regional View* ~ Aerial Archives g Near Vertical S b ~ 470428-NJ-36(4-6) - 1:12,000 28-Apr-1947
11 1947 Oblique Aerial Imagery UCLA Air Photo Archives Oblique 94569, 70, 72 NA 18-Mar-1947
1< 1949 Oblique Aerial Imagery - Aerial Archives Oblique Photo 50 2551 ) N_A 4- l-Apr-1949
13 | 1950 Oblique Aerial Imagery Givaudan Oblique : Plant_Old-lg.jpg NA 1950 Unknown
14 | 1951 Aerial Imagery — Site View* Aerial Archives Near Vertical 510407-289-267(1-2) 1:20,000 7-Apr-1951
15 1951 Aerial Imagery — Regional View* ~Aerial Archives Near Vertical Gl ~ 510407-289-267(1-2) : 1:20,000 7-Apr-1951
16 1953 Aerial Imagery — Site View USGS Near Vertical AR1XI00000900(41-42) 1:20,000 3-Jun-1953
S Vo | 1953 Sewer System Overlay USGS |  Near Vertical | AR1X100000900(41-42) 4 T PU0a0 3-Jun-1953
18 ‘1954 Aerial Imagery — Site View* USGS B Near Vertical AR1VCNO0000100(43-44) ‘ 1:18,000 '23-Feb-1954
19 | 1954 Aerial Photo and Topography USGS ~Near Vertical AR1VCNO0000100(43-44) J 1:18,000 23-Feb-1954
RN N 1960 Aerial Imagery — Site View ! USGS - ~ Near Vertical ARB593506606501 1:60,000 5-May-1960
21 1960 Aerial Imagery — Regional View USGS Near Vertical ARB593506606501 J 1:60,000 5-May-1960
22 1961 Aerial Imagery — Site View* ~ Aerial Archives ~ Near Vertical . 610423-1116-13-162(0-1) | 1:18,000 ~ 21-Apr-1961
23 1961 Aerial Imagery — Regional View* Aerial Archives Near Vertical 610423-1116-13-162(0-1) I 1:18.000 21-Apr-1961
24 1961 Aerial Photo and Topography Aerial Archives Near Vertical _ 610423-1116-13-162(0-1) _ 1:18,000 ~ 21-Apr-1961
25 1966 Aerial Imagery — Site View Aerial Archives and USGS Near Vertical 660622-EQS_1GG_12(0-1); AR1VBIO000302(00-01) | 1:20,000; 1:24,000 | 22-Jun-1966
26 1969 Aerial Imagery — Site View* ~Aerial Archives Near Vertical ~ 690407-1752-32-142(2-3), 690407-1752-33-18(29-30) | 1:18,000 7-Apr-1969
27 1970 Aerial Imagery — Site View UsGs Near Vertical AR1VCLD000100(49,56,57) j 1:24,000 24-Feb-1970
28 1974 Aerial Imagery — Site View* ~ Aerial Archives Near Vertical 740411-2063-43-59(19-21) 1:18,000 11-Apr-1974
29 1 1976 Aerial Imagery — Site View USGS : Near Vertical AR1VDUWO00050023 } 1:78,000 29-Oct-1976
30 1979 Aerial Imagery — Site View Aerial Archives Near Vertical 790322-8-596(4-5) ‘ 1:18,000 22-Mar-1979
3 | 1979 Sewer System Overlay Aerial Archives ! Near Vertical 790322-8-596(4-5) 1:18,000 22-Mar-1979
32 1982 Site Topography Aerial Archives Near Vertical 790322-8-596(4-5) okt 1:18,000 ~ 22-Mar-1979
33 1995 Aerial Imagery — Site View Google Earth, viewed 2016 Near Vertical : Unknown Unknown 1995 Unknown
34 | 2002 Aerial Imagery — Site View USGS Near Vertical .~ ARUNJOGIS090110 1:19,200 ~ 1-Mar-2002
35 12012 Aerial Imagery — Site View ~ NJ Geographic Information Network | “Near Vertical Orthoimagery | J5D12, J5D16, J6B4, K5C10, K5C13, K5C14, K5C9, NA 2012-2013
- K6A1, K6A2 ~ Unknown

*Denotes aerial images that have been printed and reviewed under stereoscope. Stereoscope prints were supplied by Aerial Archives.

General Notes:

1. The site boundary depicted in red on each aerial photo includes only the parcels owned by Givaudan (or its predecessors) at the time the photo was taken. Exhibit 2 presents the chronology of parcel purchase at the facility.
2. Each aerial photo contains a bar scale indicating the relationship between measured length on the aerial photo and the distance on the earth surface, and a representative fraction scale, which indicates how one unit on the aerial
photo relates to the same units on the earth surface (e.g., 1:2,400 indicates 1 inch on aerial photo is equal to 2,400 inches on the earth surface).
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BUILDING NUMBERS AND PERTINENT SITE FEATURES (1979 AERIAL)

Legend

- Site Boundary

clawanna’Ave

NOTES:
Parcel Boundaries are approximata.

Building number history gathered from The Givaudan

Carporation site plan prowded by Givaudan.

¥

DATA SOURCES: 1:2,400
1070 Aerial: 700322-8-5064

Building Numbers as of 1972: Sanbom Library, LLC., 1935
Property Boundaries: Stewart Title Guaranty Company, Title No. 98-LT-0846, Schedule A
Viesting Schedule, December 1908.

Pertinent Site Features

Givaudan - Passaic
Clifton, NJ
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1979 Aenial: 700322-8-5064
Property Boundaries: Stewart Titie Guaranty Company, Title No. 98-LT-0848,
Schedule A. Vesting Schadule, December 1908

I rﬁl i ]

Givaudan Parcel Acquisition

Givaudan - Passaic
Clifton, NJ

Parcel Boundaries

- In 1924, Givaudan purchased the
assets of Burton T. Bush, Inc.

- Burton T. Bush, Inc. purchased Parcel
1 of the property in 1924 and Parcel 2
in 1925; both from Antoine Chiris.

- Parcel 3 was acquired by Burton T.
Bush, Inc., in 1939.

- Parcel 4 was acquired from the
railroad by Burton T. Bush, Inc., in
1941,

- Parcels 5 and 6 were acquired by
Burton T. Bush, Inc. from the City of
Clifton in 1946.

- Parcel 7 was acquired from the City of
Clifton by Burton T. Bush, Inc., in
1946.

- The remaining parcels were acquired
under The Givaudan Corporation
name.

- Parcel 8 was acquired from the State
of New Jersey in 1960.

- Parcel 9 was acquired from Albert
Rau in 1960.

- Parcel 10 was the first parcel
acquired north of Delawanna Avenue,
in 1967.

- Four additional parcels were acquired
south of Delawanna Avenue,
including:

o Parcel 11in 1968
o Parcel 12 in 1968
o Parcel 16 in 1968
o Parcel 22 in 1978

- The remaining parcels were acquired
north of Delawanna Avenue, and
include:

o Parcels 13, 14 and 15 in

1968.

Parcel 17 in 1969

Parcel 18 in 1971

Parcels 19 and 20 in 1972

Parcel 21 in 1977

Parcel 23 in 1982

00 OC 00



- Site Boundary

Area of Topographic Evaluation

Division of Water Supply and Geoscience.
Historic Tropographic Manuscript Maps by C.C. Viermeule around 1870-1887.

Clifton, NJ
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1870-1887 Historic Topography

This historic topegraphic map
indicates natural topography of the
area prior to development.

Contours indicate a local topographic
high consisting of a “plateau” in the
area northeast of the facility, where
the future Dyer Avenue and
residential development were
constructed.

Natural topography across the site
was downward from this local high,
generally towards Yantacaw Pond.
The lowest natural elevation within
the future site boundary (in red) was
in the southernmost corner, near the
intersection of River Road and the
railroad.

The yellow outline indicates the area
where photogrammetry work was
completed to evaluate historical
topography from 3 sets of
stereographic images, including 1940,
1954 and 1961.

This area is generally located
between the southernmost portions of
the facility and the Passaic River.
Results of the photogrammetry
evaluations are included with other
imagery from the respective years.



1931 - Site View

Observed Photograph Features

I, ' o "_""“* > 4
g | em .J :

. ] . ‘ . - i | y- . e : - Note: rIi’,old reddlige c(:;utlin%s tht(afkextsnt of
, . . _ L -l : property owned by Givaudan (fka Burton
1 e , . @ ' L% T. Bush, Inc.) at the time of the aerial
; s E - , e photograph.
- Most of property extent appears
undeveloped.

- Approximately 20 buildings are noted in
the north-central portion of the site.

- Areas of land disturbance appear as light
toned, concaved-shaped features in the

h T eastern portions of the developed site,

: near the area of the future stormwater
""" ) . i o i detention pond.

AR - it s o - Residential areas are located to the

4 south and east of the site.

- No channelized flow or surface drainage
features noted on site.

- Y-shaped path/road (unimproved)
trending NW-SE and intersecting with
residential roadways.

- Yantacaw Pond is prominent.

- Apparent commercial/industrial
development to northeast, across
Delawanna Avenue.

Site Development Notes

4 j - According to a 1972 site plan, the on-site
' buildings in this photo were constructed
Y i & g4 as early as 1914 (Building 7 — a boiler
J 5 = i building) and through 1930 (Factory
- . —— 7 _M B - Mutual Engineering Division [FMED],
g . v — e - S g - | j 1972), suggesting many of the buildings
i, S ; R e . ‘ TP e N : ] g = | present in this photo were constructed
‘ i S - ». , : prior to Givaudan purchase of the
{ p i g - ' ' ; £ . v " | original parcels.
- A 3 - . el & 1 ") i . - The 1935 Sanborn Map indicates a
. E ‘ i k. e . ] " - railroad spur enters the site adjacent to
- . o - N ‘ = : the northernmost buildings.
: ' A | - o ; - The 1935 Sanborn Map indicates the
‘ e y A TR R _.."* 4 v ' industrial factory to the north is an oil

A L& 2 . . cloth manufacturer.
ke ot Feal - Aninitial water supply well was drilled in
ry 0 10 200 400 1931 Aerial Imagery - Site View Exhibit 1917 and six additional wells were drilled
NOTES: _ I 1:2,598 through 1948 (ERM, 2000). The water
Parce boundaries are spproximals. Parcels 1and 2me 1054 wmsn?i_s ,gk;:?_m -nI, LI Tl (;ivagijig?J 3 iﬁssaic 4 supply wells on the property were drilled
demmm frar Preperty : - -0846, Schedule n, into bedrock (Johnson, 1945).
A, Vesting Scheduie, Decamber 1998, - Various waste management units

(cesspools and drywells) reportedly on
property for mixed waste disposal (L.
Levy letter, January 1994).

- A series of drawings from 1927, titled
“Sanitary Sewer Record Drawing” from
the City of Clifton Bureau of Engineering,
indicates city sanitary sewer lines were
in place near the facility in 1927.




— Site Boundary

DATA SOURCES:
1040 Aerial: 400406-13-143
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Boundaries: Stewart Title Guaranty Company. Title No. 98-LT-0848, Schedule

Property
A, Vesting Schedule, December 1898,
Reservoir: Sanbom Library, LLC.. 1935

1940 - Site View

Observed Photograph Features

Site beginning to expand southward
along the Delaware-Lackawanna
Railroad.

Increased outside storage observed
south of newly constructed buildings.
Areas of land disturbance are more
visible in the southeastern portions of
the site, near the area of the future
stormwater detention pond.
Residential areas east and south of the
site.

Y-shaped roadway present along
eastern property boundary, extending
to residential area.

Area west of railroad developed and in
use.

No channelized flow or surface
drainage features noted on site.
Yantacaw Pond unchanged.

1940 Aerial Imagery - Site View Exhibit
Givaudan - Passaic 5

Clifton, NJ

Site Development Notes

The original grouping of buildings (5/6
through 39) were constructed prior to
1935 and are visible, although not
discernible, on the 1930 aerial photo
(see Exhibit 4) (The Sanborn Library,
1935).

Buildings 42 through 47 on this aerial
were constructed in 1939 for
manufacture of flavors, chemicals and
essential oils (FMED, 1972).

Building 48 constructed circa 1940 in
process area.

According to the 1935 Sanborn map for
the area, the square surface
impoundment is a 150,000 gallon
reservoir (The Sanborn Library, LLC,
1935).

Topography across the site is sloping
downward towards the western site
border with the railroad. The highest
elevation is to the east, near the
residential area.

Various waste management units
(cesspools and drywells) reportedly on
property for mixed waste disposal (L.
Levy letter, January 1994).
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1940 Aerial Imagery - Regional View

Givaudan - Passaic
Clifton, NJ

1940 — Regional View

Observed Photograph Features

- Large, undeveloped area northeast of
site.

- Apparent surface water features to
northeast.

- Apparent residential and commercial
development between the site and the
Passaic River.

- The Third River tributaries to Yantacaw
Pond (upstream) include a natural flow
that enters from the north and a likely
man-made canal that flows into the
southern end of the pond.

- Aboveground storage tanks observed
between River Road and Passaic
River.

- Large industrial facility north of site,
across Delawanna Avenue.

Site Development Notes

- According to the 1935 Sanborn map
for the area, the observed industrial
facility north of Delawanna Avenue is
operated as an oil cloth manufacturing
facility by T.R. Goodlatte & Son, Inc.
(The Sanborn Library, LLC, 1935).

- Krouse-Doremus Foundry Co. also
operates north of Delawanna Avenue
(Sanborn Library, LLC, 1935).

- Properties between the rail line and
Yantacaw Pond include Abbey Coal
Co., Alliance Lumber Corporation, and
Minwax Waterproofing Company
(Sanborn Library, LLC, 1935).
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1940 Aerial Photo and Topography

Exhibit

Givaudan - Passaic
Clifton, NJ

1940 - Photogrammetry Evaluaiion

- Spot elevations and contours depict a
grade change from the residential
area, downward generally to the
south-southwest.

- The highest spot elevation is 64.9 on
the Y-shaped road, while the lowest
spot elevation is within a depressicn
8.9 near the intersection of River
Road and the railroad.

- Based on spot elevations and
contours, as illustrated by the
interpretational arrows on the photo,
overland flow of precipitation falling
on the site would have been toward
the intersection of River Road with the
railroad.
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Property Boundaries: Stewart Titke Guaranty Company, Title No.
98-LT-0846, Schedule A_ Vesting Schedule, Decembar 1008.

1947 - Site View

Observed Photograph Features

Site continuing to expand southward
along railroad tracks.

Paving possible in parking areas in
northern portion of site and travel
lanes throughout the site.

Increased outside storage observed
south of newly constructed buildings
and south of the process buildings.
Excavation along eastern perimeter of
site to facilitate expansion.

Water is present in the Stormwater
Detention Pond and the Spent Acid
Pit.

Excavation for the future Wastewater
Detention Pond is visible.

No channelized flow or surface
drainage features noted on site.
Yantacaw Pond appears unchanged.

1947 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ

Site Development Notes

Buildings 50 (machine maintenance
shop) and 51 (raw material storage)
were constructed in 1940 (FMED,
1972).

Additional process buildings (Buildings
52 to 65) were added to the south of
previously constructed process
buildings in 1940 and 1941 for the
manufacturing of aromatic chemicals
(FMED, 1972).

Buildings 66 through 69 were
constructed between 1940 and 1947 in
the process area (FMED, 1972).
Building 66 was used for storage;
Building 67 for shipping and storage;
Building 68 for warehousing; and
Building 69 as a switch gear center.
The Stormwater Detention Pond is
called a “Drainage Pit” and indicated to
be 15 feet deep (FMED, 1972).

A 1986 air permit application states
that operations beginning in 1947 used
waste solvents and distillates as
auxiliary fuel onsite.
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B+ PVSC Sanitary Sewer Direction NOTES:

Analytical data compilation by Terracon Consultants, inc.
All sewer maps provided by Givaudan.
Parcel beundaries and sewer lines are approximate.

Approximate site sewer fine locations shown on this figure are
based cn interpretations from histarical aerial imagery and
revisad 1970 and 1946 sewer plans.

DATA SOURCES:
1947 Aerial: 470428-NJ-365 0 100 200 400
Property Boundanes: Stewart Title Guaranty Company, Title No. 98-LT-0846, Schedule A, Vestng  1:2,400
Schedule, December 1998.

‘1‘-9;:739':& Sewer Map: Sewer Lines: Plant - Sewer System, 1846, The Givaudan Corporation. Drawing

1970 Site Sewer Map: Plant Sewer System, Givaudan Corproation, 1970. Drawing A-3258.

1927 PVSC Sanitary Systam: Sanitary Sewee Record Drawings: River Road. Seydel Ave, 1927

1946 Sewer System Overlay

Givaudan - Passaic
Clifton, NJ

1946 Sewer System Overlay

- Three primary systems appear active
at the site, including:

o Stormwater (blue) -
discharging to the Stormwater
Detention Pond

o Sanitary (gold) — discharging
to the City of Clifton Sewer at
Outfall 002 on Delawanna
Avenue

o Chemical (purple) —
discharging to dry wells
throughout the site and to the
Spent Acid Pit and the future
Wastewater Detention Pond.

- Future aerial photos (see Exhibit 13)
indicate the presence of the
wastewater treatment building
(Building 74). This building provided
pre-treatment of process water
(chemical system) prior to discharge to
the City of Clifton Sewer at Outfall 001
on River Road.

- A series of drawings from 1927, titled
“Sanitary Sewer Record Drawing” from
the City of Clifton Bureau of
Engineering, indicates city sanitary
sewer lines were in place near the
facility in 1927. As such, it is likely the
facility's sanitary sewer system
discharged to the City of Clifton system
at Outfall 002 prior to 1946.

- Aletter dated November 30, 1953 from
Givaudan to the County Council,
references an August 20, 1946 letter
from City of Clifton to Givaudan that
indicates the City and Givaudan were
in discussions regarding the City’s
sewer system in 1946; suggesting
Givaudan was connected in some
capacity to the City sewer at that time.




- Site Boundary

NOTES:

Parcel boundanas are approximate. Parcels 1-7 are

represented in this figure.

DATA SOURCES:
1047 Aerial: 470428-MNJ-365

Boundaries: Stewart Title Guaranty Comparny, Title No. 88-LT-
0848, Schadule A, Vesting Schedule. December 1998.
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1947 — Regional View

Observed Photograph Features

Major construction generally south
of site associated with Route 3.
Route 3 appears to be an elevated
construction.

Land disturbance appears to be
occurring generally north of the site
in the large, undeveloped area.
Apparent increase in residential and
commercial/industrial development
in the region, including between the
site and the Passaic River and
along River Road.

Aboveground storage tanks
observed between River Road and
Passaic River.

Large building has been
constructed south of Yantacaw
Pond and the man-made canal.

1947 Aerial Imagery - Regional View

Givaudan - Passaic
Clifton, NJ
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Notes:
Oblique perspective facing northwest

Data Source:
UCLA Air Photo Archive - Photo 94572 - 03-18-1047 _Passaic _ and _Nutley _

1947 Oblique Aerial Imagery

Exhibit

1947 — Oblique

Observed Photograph Features

Increased storage south of newly
constructed buildings and south of
the process buildings.

The Spent Acid Pit and, to a lesser
extent, the Stormwater Detention
Pond, appear to be local
depressions with defined
embankments/berms as sidewalls.
No channelized flow or surface
drainage features noted on site.
Construction of the southern bridge
abutment for Route 3 over
Yantacaw Pond is visible.

Givaudan - Passaic
Clifton, NJ

1

Site Development Notes

Manufacturing of aromatic
chemicals was completed in the
process buildings, including the
multi-story Building 65, which is
visible at the end of the center row
of process buildings (FMED 1972).
A handwritten note from June 1949
on a 1920 well log for a Givaudan
water supply well indicates that
according to the well driller (A.F.
Rinbrand), there are 5 wells at the
Delawanna plant and that waste is
dumped into pits adjacent to the
plant (Rimbrand, 1920 with June
15, 1949 note from H.H.).
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1949 - Oblique

Observed Photograph Features

Paving noted in parking areas in
northern portion of site and potential
travel lanes throughout site.

A building has been constructed
between an existing building and
Delawanna Avenue in the eastern
portion of the property.

Increased outside storage in several
areas of the site, nearby site
buildings.

Three surface water impoundments
evident and containing water/liquids.
The Stormwater Detention Pond, the
Spent Acid Pit, and the Wastewater
Detention Pond appear to be local
depressions with defined
embankments/berms as sidewalls.
No channelized flow or surface
drainage features noted on site.

A larger area surrounding the
impoundments has been
leveled/excavated.

An embankment is visible between
the leveled area near the surface
impoundments and Delawanna
Avenue, which is topographically
elevated.

Substantial terrain variations and
water features noted to the northeast
of the site with a significant increase
in residential development beyond.

Notes:
Oblique perspective facing north

Data Source:
490404_PFAIROD1_103357

1949 Oblique Aerial Imagery

Exhibit

Givaudan - Passaic
Clifton, NJ
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Site Development Notes

Building 71 constructed southeast of
process buildings for storage of
cylinders and Building 72
constructed in 1949 and primarily
used for office and storage adjacent
to Delawanna Avenue in the eastern
portion of the site (FMED, 1972).

A handwritten note from June 1949
on a 1920 well log for a Givaudan
water supply well indicates that
according to the well driller (A.F.
Rimbrand), there are 5 wells at the
Delawanna plant and that waste is
dumped into pits adjacent to the
plant (Rimbrand, 1920 with June 15,
1949 note from H.H.).



1950 - Oblique

Observed Photograph Features

Several buildings have been
constructed to the south of the
process area.

An embankment is visible at the top
left corner of photo indicating the
eastern perimeter of site is roughly
20 feet higher than the Givaudan
site.

Raised embankments/berms
observed around stormwater pond
and spent acid pit.

The rectangular surface
impoundment no longer appears to
contain much water.

No channelized flow or surface
drainage features noted on site.
Route 3 visible in the upper portion
of the photo (southwest of the site).
River Road passes under Route 3,
which is elevated topographically
compared to the site.

Notes:
Oblique provided by Givaudan. Oblique perspective facing south

Oblique assumed to be 1950 by Terracon Consultants, Inc. based on key site features

Data Source:
Plant_Old-lg.jpg

1950 Oblique Aerial Imagery

Exhibit

Givaudan - Passaic
Clifton, NJ
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Site Development Notes

Building 78 (storage) and Buildings
79 through 83 (manufacturing
aromatic chemicals) were
constructed in 1950, (FMED, 1972).
Building 74, in the southernmost
area of the site, is used for
wastewater treatment prior to
discharge to the off-site City of
Clifton system.
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NOTES:
Parcel boundaries are approximate. Parcels 1-7 are
represaented in this boundary,

DATA SOURCES: 1:2,400
1951 Aenal: 510407-289-2672

Property Boundaries: Stewart Title Guaranty Company, Title No.

98-LT-0848, Schedule A, Vesting Schedule. December 1008,

1951 Aerial Imagery - Site View

1951 — Site View

Observed Photograph Features

Buildings constructed south of
Process Area.

Outside storage in several areas of
the site.

Rectangular surface impoundment
(Wastewater Detention Pond) is no
longer present and the area appears
to have been re-graded.

No channelized flow or surface
drainage features noted on site.
Significant clearing/excavation of land
in the southernmost areas of the site.

Givaudan - Passaic
Clifton, NJ

Site Development Notes

From 1950 to 1987, groundwater was
continuously extracted and used a
non-contact cooling water (~1 million
gallons/week) then discharged to the
PVSC (ERM, 2000).

An August 27, 1951 report by Dr.
G.C. Kitchens details the process for
recovery of G-11 from sediment that
“has collected in the pond, which was
a part of our old sewer system”. The
letter indicates that samples of the
sediment from the pond have been
found to consist principally of G-11
(60%) and inorganic matter. The G-
11 can be easily recovered as G-11
Pure by solvent or caustic extraction.
The 1951 Sanborn Map indicates the
former manufacturing facility north of
Delawanna Avenue is owned by
Hoffman-LaRoche Company, Inc.
(Sanborn Library, LLC, 1951).
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NOTES;
Parcel boundaries are approximate. Parcals 1-7 are
represented in this figure.
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DATA SOURCES: 1:6,000
1051 Aerial: 510407-289-2672

Property Boundaries: Stewart Titke Guaranty Company, Title No. 98-LT-

0848, Schedule A, Vesting Schedule, December 1998.

G Abovegrund
W Storage Tanks

1951 Aerial Imagery - Regional View

Exhibit

Givaudan - Passaic
Clifton, NJ

15

1951 — Regional View

Observed Photograph Features

Route 3 appears to be an elevated
construction.

Significant clearing/excavation is
occurring generally north of the site and
industrial commercial properties are
present closest to the Passaic River in
this area.

No significant change to residential
areas and other buildings between the
site and the Passaic River.
Aboveground storage tanks observed
between River Road and Passaic River.
A likely man-made surface water
impoundment is visible immediately
north of Route 3 and adjacent to
Yantacaw Pond. The construction of
Route 3 disturbed the natural areal
extent in the lower portions of Yantacaw
Pond, restricting water flow under Route
3 and cutting off the canal that formerly
entered into the southern end of the
pond. The northern, natural tributary is
still visible.
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NOTES:
Parcel boundanes are approximate. Parcels 1-7 are
represented in this figure.
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0 100 200 400

DATA SOURCES: 1:2.400
1953 Aerial: AR 1X100000900(41-42)

Property Boundaries: Stewart Title Guaranty Company, Title No. 98-LT-0846,

Schedule A, Vesting Schedule, Decamber 1008,

Route 3

1953 — Site View

Observed Photograph Features

New, tall structure (Building 85)
present in the south-central portion
of the site.

Paving appears limited to the
northern portions of the site,
associated with parking.

Outside storage in several areas
continues to expand, including the
Process Area.

The linear surface impoundment
(former Spent Acid Pit) next to the
stormwater detention pond is not as
prominent; there is little, to no,
standing water visible.

No channelized flow or surface
drainage features noted on site.

1933 Aerial Imagery - Site View

Exhibit

Givaudan - Passaic
Clifton, NJ
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Site Development Notes

Building 85, identified as the waste
neutralization system, is located in
the area of the observed small, tall
structure. (CFM Plate A, 1983).
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—Chemical Sewer ® Dry Well
w—— Santary Sewer B Septic Tank

= Stormwatler Sewer

NOTES:

Analytical data compilation by Terracon Consulants, Inc.
All sewer maps provided by Givaudan.

Parcel boundaries and sewer fines are approximate.

Approximate site sewer line locations shown on this figure
are based on i jions from histerical aerial magery
and revised 1070 and 1948 sewer plans.

DATA SOURCES:
1953 Aerial: AR1XI100000000(4 1-42) 0 100 200 400
Property Boundarias: Stewart Title Guaranty Company, Titte No. 98-LT-0846, Schedule A, Vesting Schedule,  1:2,400
December 1998,

1946 Site Sewer Map: Sewer Linas: Plant - Sewer Systern, 1948, The Givaudan Corporation. Drawing A-2679.

1970 Sita Sewer Map: Plant Sewer System, Givaudan Corproation, 1970. Drawing A-0258.

1952 Sanitary Sewer Map: Plan and Profile: Sanitary SewerDelawanna Ave, 1052, Drawing E-13-442.

1927 PVSC Sanitary System: Sanitary Sewer Record Drawings: River Road, Seydel Ave, 1927 Drawing E-13-28.

1953 Sewer System Overlay

Exhibit

Givaudan - Passaic
Clifton, NJ
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1953 Sewer Overlay View

- Three primary systems appear active
at the site, including:

e}

Stormwater (blue) -
discharging to the Stormwater
Detention Pond.

Sanitary (gold) — discharging
to the City of Clifton Sewer at
Outfall 002 on Delawanna
Avenue and on-site septic
tanks.

Chemical (purple) —
discharging to the City of
Clifton Sewer at Outfall 001
on River Road.




= Site Boundary

NOTES:
Parcel boundanes ane approximate. Parceis 1-7 are
represented in this figure.

DATA SOURCES: 1:2,400
1954 Aerial: AR 1VCNOCOO100(43-44)

Property Boundaries: Stewart Title Guaranty Company, Titke No.

098-LT-0846, Schedule A, Vesting Schedule. December 1008.

| 1954 - site View

Observed Photograph Features

No apparent changes to on-site
infrastructure.

Residential area on eastern side of
site developed since 1953, between
the site and the Passaic River.
Linear surface impoundment feature
(Spent Acid Pit) no longer present.
No channelized flow or surface
drainage features noted on site.
Additional outdoor storage around
the Stormwater Detention Pond and
throughout site.

Notable disturbed area southeast of
site, below residential neighborhood.
River Road in historical alignment;
north/south parallel to the Passaic
River to the east of the site.

1954 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ
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1954 Aerial Photo and Topography
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1954 - Photogrammetry Evaluation

Spot elevations and contours depict
additional excavation and grading of
the area immediately south of Dyer
Avenue has occurred since 1940.

. The highest spot elevation is 64.9 in

the residential area just south of Dyer
Avenue, while the lowest spot
elevation is 31.6 near the intersection
of River Road and the railroad.
Based on spot elevations and
contours, as illustrated by the
interpretational arrows on the photo,
overland flow of precipitation falling
on the site would have been toward
the intersection of River Road with the
railroad.

The area that was formerly a
topographic depression near River
Road (see Exhibit 7) has been filled.




O

RS RN

NOTES:
Parcel boundaries are approximate. Parcels 1-9
are represented in this figure.

DATA SOURCES: 1:2.400
1060 Aerial: ARB593506606501

Property Boundaries: Stewart Title Guaranty Company. Title No. 98-LT-0846,

Schedule A. Vesting Schedule, December 1908,

1960 Aerial Imagery - Site View

1960 - Site View

Observed Photograph Features

- Construction of new Route 3
interchange underway, along with re-
alignment of River Road.

- Stormwater Detention Pond visible.

Givaudan - Passaic
Clifton, NJ
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NOTES:
Parcel boundaries are approximate. Parcels 1-9 are
represanted in this boundary.
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DATA SOURCES:

1060 Aerial: ARB59350660650 1

Property Boundaries: Stewart Title Guaranty Company. Title No. 98-LT-0846.
Schedule A Vesting Schedule, December 1008,
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1960 - Regional View

Observed Photograph Features

- Re-grading southeast of site for
Route 3 interchange between the
site and the Passaic River.

- Buildings formerly in the
construction area have been
removed.

- Construction would be elevated to
allow intersection with elevated
Route 3.

- Former undeveloped area generally
north of site, now developed with
industrial/ commercial
infrastructure.

- A large area northwest of Yantacaw
Pond has been cleared and several
industrial/commercial buildings
have been constructed. The re-
grading has cut off the Third River
natural tributary that formerly flowed
from the south and entered
Yantacaw Pond at the north end.

- A new man-made canal is present
north of Route 3 that transports flow
from the Third River tributary to the
center of Yantacaw Pond.

1960 Aerial Imagery - Regional View

Givaudan - Passaic
Clifton, NJ
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NOTES:
Parcal boundaries are approximate, Parcels 1-9
are represented in this figure.

DATA SOURCES:

1961 Aerial: 610423-1116-13-1621

Property Boundaries: Stewart Title Guaranty Company, Tile No. 98-LT-0846,
Schedule A. Vesting Schedule, December 1008,
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1961 — Site View

Observed Photograph Features

- No new on-site buildings observed.

-  Storage around stormwater
detention pond increased in size.

- No channelized flow or surface
drainage features noted on site.

- Storage in southeastern portion of
site begins.

- New Route 3 interchange
construction complete on southern
boundary of site; with re-alignment
of River Road east of the rail line
bridge and unchanged road
alignment west of the railroad
bridge.

1961 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ
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—— Site Boundary

NOTES:

Parcel boundaries are approximate. Parcels 1-9
are represerted in this figure.

DATA SOURCES: 1:6,000
1061 Aenal: 610423-1116-13-1621

Property Boundaries: Stewart Title Guaranty Comrpany, Tithe No. 98-LT-0846,

Schedule A, Vesting Schadule, December 1908,

1961 Aerial Imagery - Regional View
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1961 - Regional View

Observed Photograph Features

New Route 3 interchange
construction complete on southern
boundary of site; with re-alignment of
River Road east of the rail line
bridge and unchanged road
alignment west of the rail line bridge.
Interchange appears elevated
relative to surrounding topography.
Construction has begun on Route 21
nerth of Route 3.

Additional buildings have been
constructed in the cleared area
northwest of Yantacaw Pond

A northern tributary to Yantacaw
Pond is visible; however, the
majority of flow from the Third River,
upstream of Yantacaw Pond,
appears to come through the man-
made canal south west of the
cleared area.
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1961 Aerial Photo and Topography
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1961 - Photo_gr;\;nmetry Evaluation

- Spot elevations and contours depict
significant changes to local
topography based on the construction
of the Route 3 interchange.

- Grading appears to have created a
linear topographic high (i.e., berm)
near the easternmost property
boundary, which would act as a
barrier to overland flow.

- The embankment for the Route 3
interchange includes the 40-foot and
50-foot contours, while the highest
spot elevation on the easternmost
portion of the facility is 39.6.

- Based on spot elevations and
contours, as illustrated by the
interpretational arrows on the photo,
overland flow of precipitation falling on
the site would have been toward River
Road.




Site Boundary

NOTES:
Parcel boundaries are approximate. Parcels 1.9 are
represented in this figure.
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DATA SOURCES:

1066 Aerial: 660622-EQS_1GG_120

Property Boundaries: Stewart Title Guaranty Company, Title No. 98-LT-0846,
Schedule A, Vesting Schedule. December 1908,

1966 Aerial Imagery - Site View

1966 — Site View

Observed Photograph Features

Three additional buildings
constructed; one in easternmost
corner of site, a second in the
southern portion of the site and a
third in the area where River Road
intersects the rail line.

A group of the buildings visible on the
1931 aerial photo have been
consolidated in the northern portion of
the site.

Significant increase of outdoor
storage in southeastern portions of
site and around stormwater detention
pond.

No channelized flow or surface
drainage features noted on site.
Yantacaw Pond apparent reduction in
open water visible.

Givaudan - Passaic
Clifton, NJ

Site Development Notes

Building 88 was constructed in
easternmost corner of site, Building
90 (1962) in the southern portion of
the site and Building 91 (1964) where
River Road intersects the rail tracks.
These buildings were used for
storage (FMED, 1972).

A new lumber warehousing building
has been constructed between the
site and Yantacaw Pond (The
Sanborn Library, LLC, 1970).

A new commercial building has also
been constructed to the south of the
site, on River Road. The use of this
building at the time is unknown.
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Parcel boundaries are approximate. Parcels 1-17 are
represaented in this figure
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Stormwater i
Detention' Pond

DATA SOURCES: 1:2,400
1060 Aenal: 600407-1752-33-1830

Property Boundaries: Stewart Titke Guaranty Company, Title No. 08-LT-0848,

Schedule A. Vesting Schedule. December 1008,

1969 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ

| 1969 - Site View

Observed Photograph Features

Two new buildings observed in the
photo, including one in the
southernmost portion of the site and
a second in the northern portion of
the site.

Number of storage piles in
southeastern part of the site
increased.

No channelized flow or surface
drainage features noted on site.

Site Development Notes

Building 93 (1967-1968) was
constructed in southern area of
property and Building 9 (1969-1970)
was constructed in northernmost
portion of site, in an area that was
formerly parking lot. (FMED, 1972).
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NOTES:
Parcel boundaries are approximate. Parcels 1-17 are
represented in this figure.

DATA SOURCES: 12,400
1970 Aerial: AR1VCLDO00100(40.56,57)

Proparty Boundaries: Stewart Title Guaranty Company. Title No. 88-LT-0846, Schadule

A, Vesting Schedule, December 1098

1970 - Site View

Observed Photograph Features

- Areas of drum storage relocated to
southernmost area of site and
organized.

- Large aboveground storage tank
constructed in southern area of
site, adjacent to an existing
building.

- On-going construction for a future
building in the southwestern portion
of the site observed.

- No channelized flow or surface
drainage features noted on site.

1970 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ

Site Development Notes

- The large aboveground storage
tank (Building 96) was constructed
adjacent to Building 90 and is
labeled as “350,000 Gal Suction
Tank”. (FMED, 1972).

- Building 99 was constructed further
to the southeast, to house
switchgear for electrical
transformers (FMED, 1972).




NOTES:

Parcel boundaries are approximate. Parcels 1-17 are

represented in this boundary.
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DATA SQURCES:
1974 Aerial: 740411-2063-43-5020

Property Boundaries: Stewart Titke Guaranty Company. Title No. 98-LT-0846,

Schedule A, Vesting Schedule, December 1998,

1974 Aerial Imagery - Site View

Givaudan - Passaic
Clifton, NJ

1974 — Site View

Observed Photograph Features

- Four buildings constructed in
southern portion of site, where area
of active construction was noted in
1970 aerial.

- Aboveground piping in various
areas of site. Unknown use.

- No channelized flow or surface
drainage features noted on site.

- Continued decrease in aerial extent
of Yantacaw Pond.

Site Development Notes

- A 1972 site plan indicates the
following buildings were constructed
in the southernmost area of the site
(FME, 1972):

o Building 10 — Treatment
Station for Cooling Tower
o Building 94 — Process

Engineering

o Building 95 — Multipurpose
Plant

o Building 98 — Lunch and
Locker Room
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DATA SOURCES: 1:2,400
1976 Aenal: AR1VDUWO00050023

Property Boundaries: Stewart Title Guaranty Company. Title No. 98-LT-0848,

Schedule A, Vesting Schedule, December 1908,

1976 Aerial Imagery - Site View
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1976 — Site View

Observed Photograph Features

- Blurry photo, no apparent site
changes

- Continued decrease in aerial
extent of Yantacaw Pond, with
delta observed.
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DATA SOURCES: 1:2,400
1079 Asrial: 700322-8-5064
Property Boundaries: Stewart Title Guaranty Company. Title No. 98-LT-0848,
Schedule A, Vesting Schedule, December 1998,

1979 — Site View

Observed Photograph Features

A building in the center of the
property was replaced with a new
building.

Stormwater detention pond still
present.

No channelized flow or surface
drainage features noted on site.
This photo appears to be most
representative of the maximum
buildout of the Givaudan site, as
well as the area immediately
surrounding the site.

Yantacaw Pond Dam, located as
water passes under Route 3 is still
in place (Rimbach 1989, The
Record); however, aerial extent of
the pond is continuing to decrease.

1979 Aerial Imagery - Site View
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Site Development Notes

Building 200 (1979), in the center
of the property, replaced Building
48, constructed circa 1940.
(FMED, 1972).

A 1986 air permit application states
that operations beginning in 1947
used waste solvents and distillates
as auxiliary fuel onsite.
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1979 Aenal Image: 790322-8-5064. 200 400
Property Boundaries: Stawart Title Guaranty Compary, Tite No. 98-LT-0846, MAMMIG 1:3.000
December 1998, o
1970 Site Sewer Map : Plant Sewer System, Givaudan Corproation, 1970. Drawing A-0258.

Sanitary Sewer: Master Map, Sanitary Sewer System. City of Passaic.

1mcmmg5m1muumw Sewer Investigation Chemical Plant. CFM Incorporated. 1983,

Stormwater Outfalls: Givaudan-Roure River Road - Water Problem Report. Corporate Envircnmental

1979 Sewer System Overlay
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1979 Sewer System Overlay

Three primary systems appear active
at the site, including:

o Stormwater (blue) -
discharging to the
Stormwater Detention Pond.

o Sanitary (gold) — discharging
to the City of Clifton Sewer
at Outfall 002 on Delawanna
Avenue and on-site septic
tanks.

o Chemical (Purple) —
discharging to the City of
Clifton Sewer at Outfall 001
on River Road.

Chemical sewer lines with system
with yellow highlights represent
areas of poor condition lines (e.g.,
exfiltration areas) identified during a
1980s investigation.

Brown dashed lines indicate areas of
open storm water ditches.

Chemical sewer system passes
through Building 74 prior to leaving
the site at River Road. Building 74
was first observed in the 1951 aerial
photo.
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NOTES: DATA SOURCES:
Parced Boundaries are approximate. 1979 Aenal: T00322-8-5064

Onginal topographic survey conducted in 1082 by Edward G. Duckinfield Jr. of  Property Boundaries: Stewart Tite Guaranty Company. Title No.
John G. Reutler Associates. The survey was provided by Givaudan and  98-LT-0846, Schedule A. Vesting Schedule. December 1008
digitized by Terracon Consultants. Inc. in 2018 using ArcGIS.

1982 Site Topography

1982 Topographic Survey overlaid on
1979 Aerial

Cut bank along eastern boundary of
site associated with topographic
grade increase along property
boundary.

No channelized flow or surface
drainage features noted on site.
Elevated “roads” through southern
outdoor storage area and from
wastewater treatment buildings
towards River Road.

Topographic low for the property is
near the intersection of the rail line
and River Road.

Givaudan - Passaic
Clifton, NJ
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DATA SOURCES: 1:2,400
1095 Historic Aerial: 1005 03_GoogleEarth

Property Boundaries: Stewart Titke Guaranty Company, Title No. 98-LT-08486,
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1995 Site View

Observed Photograph Features

One new building present in
southernmost area of the facility.
Many of the buildings constructed in
northern portion of the property
during original development of the
site, prior to 1930, appear to have
been demolished (e.g., Buildings 7,
34, 36).

Other demolition activities appear to
be ongoing at the site (e.g., Building
51 has been demolished in the
center of the facility).

Areas of outside storage have
significantly decreased.

No channelized or surface drainage
features noted on site.

Yantacaw Pond completely absent,
but Third River and higher tributaries
remain.

1995 Aerial Imagery - Site View
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Site Development Notes

Building 210, a wastewater treatment
building, is present in the
southermost area of the facility.

In 1989, Yantacaw Dam suffered
complete failure due to heavy rains,
causing Yantacaw Pond to decrease
in size (Rimbach 1989, The Record).
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NOTES:
Parcal boundaries are approximate.

DATA SOURCES:

2002 Aerial: ARUNJOGISC90110

Property Boundaries: Stewart Title Guaranty Company, Title No. 98-LT-0846, Schedule
A, Vesting Schadule, December 1008,
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2002 Aerial Imagery - Site View
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; i002 — Site View

Observed Photograph Features

Property re-development apparent.
Presence of TCDD containment cell
noticeable (constructed in 1998)
with on-going construction in
southern areas of the former site.
Yantacaw Pond completely absent,
but Third River and higher
tributaries remain.

Givaudan - Passaic
Clifton, NJ

34

Site Development Notes

Givaudan facility ceased operations
in 1998.

March 21, 2002: No Further Action
decision for TCDD contaminated
soil (March 12, 2002 NJDEP letter
from B. Venner to J. Vernieri of
Givaudan).

Property transferred to Reckson-
Morris Operating Partnership, LLP
(Reckson-Morris) in 2001.

Building observed in this aerial was
part of the Reckson-Morris
redevelopment.




2012 - Site View

Observed Photograph Features

- A second building in southern area
of site has been constructed since
2002. Now, these two large
buildings appear to be the only
buildings on the former site.

- Secondary parking lot constructed
near southern building.

Site Development Notes

- Property subdivided into four lots
with Givaudan retaining ownership
of one lot, which contains the TCDD
cell.

- The second building was
constructed on the former site in
2003.

=== Site Bounda SEmmmee s .
ry 4 100 20 i 2012 Aerial Imagery - Site View Exhibit
NOTES: DATA SOURCES: 1:2.400
Site boundanes are approximate. 2012 Aerial: J5D12, J5D16, J6B4, K5C10, 2 &
K5C13, KSC14, K509, KEA1, KBA2 G'“‘é?% = ‘:f’ssa'c 35
Property Boundaries: Stewart Titke Guaranty Company. Title No. 98-LT-0848, n, NJ
Schedule A, Vesting Schedule. December 1908,
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- GIVAUDAN CORPORATION 195 Defawanma Avenus

Clifton, New Jersey 07014
Phone: (201) 546-8000
Cable: Givaudanco, Clifton

Telex: 1388GC1

October 26, 1983

RECEIVED
Mr. Raymond Basso
Hazardous Waste Site Branch 0CT 2 8 183
U.S. Environmental Protection Agency
Region II | BPIREY; WARDIN, KIPP & SZUCH

26 Federal Plaza - Room 402
New York, New York 10278

oS Pt Lo W1

R=: CSRCLA 104/RCRA 3007 REQUEST FOR INFCORMATION
Givaudan Corporation
Clifton, New Jersey

Cear Mr. Basso: -

The purpose of this letter is to respond to the ques-
~tions contained on Attachment I to the September 15, 1983 letter
from Mr. William J. Librizzi, Director of your Office of Emergency
-and Remedial Response, to Mr. George Talarico of Givaudan Corpora-
tion ("Givaudan") received by Givaudan on September 19, 1983. On
October 19, 1983, you granted Givaudan a one-week extension of
time to respond. '

The questions contained on Attachment I solicit informa-. *

tion regarding the manufacturing or processing of "technical
grade® 2,4,5-TCP and products made therefrom, as opposed to the
manufacturing and processing of, or products made from, "pre-puri-
fied" 2,4,5-TCP, and Givaudan has responded to the questions on
that basis. Information which would be responsive to the ques-
tions had they been intended to apply to "pre-purified” 2,4,5-TCP,
however, has been provided by Givaudan to the New Jersey Depart-

ment of Environmental Protection ("DEP") and is available to. you

should you wish to have it.

For example, Question 1 solicits information regarding

formulations or pesticide derivatives of "technical grade" 2,4,5-

TCP. One example given is hexachlorophene made from "technical
grade®™ 2,4,5-TCP. Although Givaudan has manufactured hexachloro-
Phene for many years, all the hexachlorophene manufactured and
marketed by Givaudan has been produced from "pre-purified" 2,4,5-
TCP; none of it has been produced using "technical grade™ 2,4,5-



GIVAUDAN CORPORATION

Mr. Raymond'Basso
October 26, 1983
Page 2

TCP. Accordingly, Givaudan has answered the guestions only with
respect to its limited production, in 1948 and 1949, of "technical
grade®™ 2,4,5-TCP and not with respect to its production of hexa-
chlorophene from "pre-purified"” 2,4,5-TCP. EPA's proposed dioxin
regulations, published on April 4, 1983, correctly recognized the
distinction made by the gquestions on Attachment I between hexa-
chlorophene manufactured using "technical grade™ 2,4,5-TCP, in
which 2,3,7,8-TCDD contamination might have occurred, on the one
hand, and hexachlorophene made with "pre-purified™ 2,4,5-TCP, us-
ing a reaction which occurs at rather low temperatures and at acid
pH, in which 2,3,7,8-TCDD contamination is not expected to occur,
on the other. 40 C.F.R. parts 261, 264, 265 and 775, 48 Fed.
Reg. 14514 (April 4, 1983), note 7. All hexachloropheme manufac-
tured and marketed by Givaudan has been produced using only "pre-

purified® 2,4,5-TCP utilizing a process such as is described 'in

note 7 of the proposed regulations, so that no detectable levels

of 2,3,7,8-TCDD contamination are expected to have occurred.

lha?uana nF Givandan'e finiched havachloronhens have verifisd the

accuracy of that expectation. o

The responses are numbered to correspond with the num-
bered questions contained on that Attachment I. Where indicated,

-l nl-nﬂﬁ'l-v nAar
a.u'.C P L L R

0 et seg.:

1. Givaudan does not currently manufacture ®technical
grade®” 2,4,5-TCP and has not done so for nearly 35 years, since
1949. In 1948 and 1949, Givaudan manufactured "technical grade”
2,4,5-TCP, which was distilled into "pre-purified® 2,4,5-TCP and
used in hexachlorophene manufacture. 305,000 pounds of "pre-puri-

N 3B T e e bk S e e e e o AR o Vo e W 2D

a confident;allty claim pursuant to 40 C.F.R.

L
sSAaAmA aﬂﬁlq l-‘nn,'l TnfFrarmadbinan is 3ubmittsd on a sgp
2,2

oD

" fied"™ 2,4,5-TCP was produced during that perlod from "technical

grade” 2 4 5~TCP,

2, a) All "technical grade" 2,4,5-TCP Givaudan produc-
ed is believed to have been used to produce "pre-purified” 2,4,5-
TCP.

b) Givaudan records show the purchase of a small amount
of "technical grade® 2,4,5-TCP from Dow Chemical for experimental
purposes only. Copies of all available 2,3,7,8-TCDD analyses have
already been provided to and are on file with DEP in connection
with their investigation of possible 2,3,7,8-TCDD contamination at
Givaudan's facility.

3. Information responsive to Question 3 has been sub-
mitted on a separate sheet under a confidentiality claim pursuant
to 40 C.F.R. 2.200 et seq.
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4, a) Givaudan believes that "technical grade"™ 2,4,5-
TCP was manufactured by the alkaline hydrolysis of 1,2,4,5 tetra-
chlorobenzene with caustic soda dissolved in ethylene glycol.
After reaction, a batch was neutralized with muriatic acid and the
sodium chloride precipitate was removed by filtration. The fil-
trate was diluted with water and the TCP was extracted with ben-
zene, The benzene extract was washed with water and the benzene
was removed by distillation. Ethylene glycol was recovered by
fractionation and was reused in the process.

Further information responsive to Question 4 a) has been
submitted on a separate sheet under a confidentiality claim pursu-
ant to 40 C.F.R. 2.200 et seq.

~ 4. b) No "technical grade" 2,4,5-TCP has been manufac-
tured by Givaudan for nearly 35 years. In the relevant 1948 and
1949 time period, a vacuum still was used to purify 2,4,5-TCP.
From onr knowledae of TCP manufacturing onerations, Givandan he-
lieves that the following wastes in approximately the following
guantity ranges were generated during the 2,4,5-TCP purification
step:
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It is believed that none of these wastes were combined
with wastes from other processes.

Further information responsive to Question 4 b) has been
submitted on a separate sheet under a confidentiality claim pur-
suant to 40 C.F.R. 2.200 et seq.

5. Givaudan has no records from which specific decon-
tamination procedures used with respect to "technical grade®
2,4,5-TCP manufacturing equipment can be determined; however,
Givaudan's standard equipment cleaning and decontamination proce-
dures, which are believed to have been followed with respect to
equipment at one time used in the manufacture of "technical grade"
2,4,5-TCP, include thorough steam cleaning and solvent washing
which Givaudan believes eliminated any possibility of 2,3,7,8-TCDD
contamination. Because of the strong odor of "technical grade"
2,4,5-TCP, especially thorough cleaning and decontamination pro-
cedures are believed to have been used before reuse of equipment
for manufacturing or processing of other chemical substances. '

6. It is believed that the light fractions and still
bottoms described in 4 b) above were drummed. Givaudan has no
records describing the methods of collection, storage or disposal
of such wastes, the names and addresses of haulers who might have
hauled such wastes, or disposal site locations.
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GIVAUDAN CORPORATION

Mr;‘Raymond Basso
October 26, 1983
Page 4

Further information responsive to Question 6 has been
submitted on a separate sheet under a confidentiality claim pursu-
ant to 40 C.F.R. 2.200 et seq.

7. a) There are no drums in storage containing light
fractions or still bottoms generated in the manufacturing of
"technical grade" 2,4,5-TCP. Givaudan has no records from which
the total amount of such wastes generated during the history of
its facility can be determined.

Purther information responsive to Question 7(a) has been
submitted on a separate sheet under a confidentiality claim pursu-
ant to 40 C.F.R. 2.200 et seq.

7. b) Givaudan has no records from which the total
amount of wastes generated in the manufacture of "technical grade"
2,4,5-TCP can be determined, nor can Givaudan determine the dates
of disposal; the amount disposed of on each nrcacion, the wacte
hauler or the disposal location. Whatever disposal activity that

may have occurred, of course, took place nearly 35 years ago.

Further information responsive to Question 7(b) has been
submitted on a separate sheet under a confidentiality claim pur-

suant to 40 C.F.R. 2.200 et seq.

8. Copies of all records of 2,3,7,8-TCDD testing with
respect to the wastes identified in 4 and 5 have been provided by
Givaudan to and are on file with DEP.

9. DEP is coordinating the investigation of possible
2,3,7,8-TCDD contamination at the Givaudan site. This investiga-
tion has involved the production by Givaudan to DEP of hundreds of
analyses and large volumes of documents. DEP has all of this in-
formation, and Givaudan requests that, to the extent necessary,
these documents be consulted at DEP, so that needless duplication
of this burdensome document production can be avoided.

If there are any questions regarding this matter, please
contact me at (201) 365-8521.

n Rankin, Vice President
perations

Att.
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Mareh 12, 1971

Givaudan Corporation
125 Delawanna Avenue
Clifton, New Jersey 07014

' Dgar Mr. Blecker:

Pour samples of 2,4,5 trichlorophenol and one sample of Hexachlorophene
were received frrm Givuadan and analyzed by gas chrematography for ‘
2,3,7,8 tetrachlorodibenzo-p-dioxin. The following results were obtained.

IcE S Diczin

# 102901 : -= 0.10 ppa
# 102902 < 0.10 ppﬁ
@ 102903 (BRVT) < 1.0 ppm
# 102904 (BRVST) | <1.0 ppﬁ
H&xﬁchloronhsnc ;

G-11 # 9326-70 : . < 0.10 ppam

In the analysis of Rumbers 102908 and 102904, the sensitivity was limited
by the tailing edge of an interferring peak, which could not be fully
isolated from-the dioxin peak., Sufficient separation was obtained to
insure that the interferring peak was an unknown component, not 2,3,7,.8 -
dioxin.

Sincerely ycurs,

Bruee McCullough :
Chamist

: 0CC00383520

OCCNJ0107913
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HOQKER CHEMICAL CORPORATION
NIAGARA FALLS, N, Y,
FoR® 10788

October 27, 1970

Manager of Quality Assurance . _ .

Dioxin Ana.lys{s on Material from Givaudan (Switzerland Samples)
Job 513 10-901-72-910 « A. A. Schlumberger

The following Qa.mples have been analyzed:

TCP Result . ' G=-11 Result

339,111 405 ppm | 349,205 <Z.05 ppa
342,733 <405 ppm 329.489 £,05 ppm
348,321 | £.05 ppa | C33.022 Z,05 ppm
177K6 8746 | ' £..03 ppu
177KS 8796 - |  £.05 ppm
1757&1" 8704 ' 4,05 ppa
1757K3 8694 \ £.05 ppm

178751 8787 i <,t".)5 ppo

| 1757R2 8691 . &1 ppa

#*Intarfering peak after dioxin making sensitivity less than others,

@AL@ [{‘ETFI e
ichard Vattimo

' Chemist
Works Laboratory

mar

ees Ao A, Schlumberger
Lab File

0CC00983541

OCCNJ0107914
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4 Shinn, Jr.

Christine Todd Whitman
ommissioner

Governor

_RECEIVEL

Mr. Leonard A. Levy FAR W
Director Site Remediation -— VOP[’.Esi
Givaudan-Roure Corporation S % —
125 Delawanna Avenue — o |
Clifton, New Jersey 07015-5034 —_— ™

o .
Dear Mr. Levy: ‘?3' ‘4

m ———
Re:  Relocation of Drums of Stored Soils —INITIAL ERETURN T —

Givaudan-Roure Facility, Clifton wE
E LI Dox\w

The purpose of this letter is to provide the New Jersey Department of Environmental Protection’s
(Department or DEP) approval of Givaudan’s February 27, 1995, proposal to relocate !28 drums of
excavated material (excavated from the contaminated non-process area) to a more secure jocation. In
Givaudan’s proposal these drums will be relocated into two metal shipping containers located
approximately fifty feet from the present staging area. The containers will also have their floors lined
with a geo fabric prior to emplacement of the drums which will then be covered with plastic and properly
secured. The activity as described above is acceptable to the Department in order to maintain a more
secure temporary staging area for this material.

However, the Department can not approve Givaudan’s proposed sampling of the material prior to moving
the drums into the shipping containers. Although the DEP will not prohibit Givaudan from collecting
samples, it is unclear what benefit, either economic or environmental, could be realized from such an

activity.

As the February 27, 1995, proposal states, three samples consisting of three composites from each lift
of excavated material would be analyzed for 2,3,7,8 TCDD. This information, according to the letter,
would be utilized as supporting data for future site remediation.

The DEP has evaluated the sampling proposal in light of the current Technical Requirements for Site
Remediation (N.J.A.C. 7:26E) and the Department’s May 1992 Field Sampling Procedures Manual, and
has identified the following concerns associated with sampling of the drummed material:

1) The use of composite samples is usually restricted to waste classification analyses. In addition,
the sampling frequency may not be adequate to provide any useful information for all 128 drums;

2) The contaminated process area was never sampled for any other parameters other than those
byproducts associated with 2,3,7.8 TCDD. In as much as dioxin was the contaminant of concern
driving the need for remediation, one can not conclude that other contaminants do not exist within

these drummed containers;

Therefore, the Department does not understand the objective of this sampling episode. The DEP would
recommend that these drummed soils be addressed consistent with the overall remediation for dioxin

New Jersey is an Equal Opportunity Employer
Recycled Paper



contaminated soils at the entire facility. By fragmenting this process, possibly repetitive and costly
investigations might have to be initiated in lieu of one concise, focused effort to resolve the remediation
of the dioxin contamination at the Givaudan facility. The DEP had attempted to illustrate the need for
an inclusive remedial approach for all of the dioxin contaminated soils in its October 6, 1994,
correspondence, but has yet to receive a reply on this issue.

The Department is hereby providing approval for the relocation of the 128 drums of material excavated
from the contaminated process area on February 20, 1988. However, as previously stated, the
Department does not recommend sampling of the 128 drums at this time.

Please do not hesitate to contact me at (609)633-0719 should you have any questions or additional matters
to discuss regarding this approval letter or the Givaudan site.

Sincerely,

Thomas F. Quigley, Case Manager
Bureau of State Case Management

c: J. Karpa, BSCM
A. Charles, BEERA
D. Clark, BGWPA
M. Eversman, ERM

RPCE\COAL\GIV23.TFQ



HOOKER CHEMICAL CORPORATION
NIAGARA FALLE. N. V.
Fomm vOFeR

October 27, 1970

t
Manager of Quality Assurance

-

Dioxin Analysis on Material from Givaudan (Switzerland Samples)
Job 513 10=901=72=910 = A. A. Schlumberger

The following anlos have been analyzed:

TCP_ Result -2 Result

339.111 £.05 ppam 369,208 £.05 ppa
342,733 &05 ppa 329,489 £.05 ppm
348,321 Z-05 ppa " 337,022 .05 ppa
Gull Result

177K6 8746 &£.05 ppm

17785 8796 : £.05 ppm

1757K1 8704 £, 08 ppa

17573 8694 £.08 ppm

178751 8787 g 665 pp=

1757K2 8691 &1® ppa

*interfering peak after dioxin making sensitivity less than others.

Xy ) :.Q [k&éﬁl\uc

_ d Vattimo
Chemist
Works Laboratery

€83 A. Ao Schlul.bcrpr . -
Lab Plile O
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o . July 28, 1970 )

L. Bo Tufte
Manager of uality Assursnce

.

" The following samples of Haxachlorophsene G-11 hava been mlyiu.l in the Works
Laboratory for the presence of 2,3,7,8 tetrachloredibenso-p-dioxin for l:ln
Glvaudsn COtpoutI.nn.

Cods S Lot Rumbers
18089A 7070, 7048
180898 g : 7022, 7016
18089¢C : 7271, 7272, 7273, 7276
180890 7548, 7337, 7333, 7568
180898 7662, 7670, 7673, 7686
180897 : 7781, 7789, 7797, 7803
- 86866=70
8857-70
873970
8743-70

Fo "Dioxin® was detected. All samples were prepared by Givaudss in the following
BanRnary

.1. 100g of Hexachlorophane were dissolved in 400 ml of watar containing 40g of
'  NaOH by bsating to 85-350°C for 3-5 minutes and agitating over night at room
tamparature.

i. The nlt-lii.m G=11 soluticn was extracted with bensens thres timas using
200 ml of fresh bensame per extrast.

3. Tha combined bensens extracts were washsd with 200 ml of 10% aqueous NaCH
~ followed by two succassive vashings with 200 ml gf:-waser.

4. The bensens solutiocns werm concentratad cm & rotary svapotator to appmin:ur
25 al for shipment to Hooker,

ummmrmmmuuuo.sunu-nx.wm.pouun.'
' without forming undigesived solids. Five _«1 of this concentrats were then '
*lchn-ta“hd. wmmm:mam B

. @sswograpite Coaditicss
TR gREuEE L . -lndllmot'qﬁimﬂt
Colum ' . : 2° glase pecked with 2% Varsamid

900 o 60=80 mash chsomosorb DMCI

< - 0000883544

- .. -'_'“"?1.‘.' _.l;:‘."—_- L .'.-4.- . _g- __._!. )

Confidentia] ~+= -+ -+
OCCNJ0107917



Confidential

L. B. Tufts
Continuad
Page 2
Datector
Hydsogen Flow
Alr Flow

Helium Plow

Injection Port Temperature

Datector Temperature
Column Temparature

Chazt Speed
Sample Sise

Flane Ionization
S0 al/min.
200 ml/ain,

30 ml/min

260°C
300°C

200°C

1/2" per ata.
s 1

A standard, containing O.M;&LI Dicxin in bemsame, (s hm end tha chromatogras

compared to that of the sample.

ces Lab Fila

Gary Habm

0CC00993545

OCCNJ0107918
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L E Tufts ' July 7, 1970
Manager Quality Assurance

We have received and analyzed six additional concentrated benzene
extracts of different lots of Givaudan Hexachlorophene G - 1l. No trace
of 2,3,7,8 - tetrachlorodbenzo = p - dioxin was found.

Results are given below:

Code Lot Numﬁnrs ppm "DIOJC:N;
1089 A ' 7070, 7048 : < .01
1089 B 7022, 7ol6 <.01
1089 C 7271 - 7278 ' < .02
1089 D ' 7545,7537,7553 ,7568 < .ol
1089 E 7662,7670,7678,7686 < .02
1089 ¥ ' | 7781,7789,7797,7805 < .02

All samples contained dissolved solids which prevented concentration
to the desired 0.5 ml.. This is the cause of the variations in sensitivity

reported above. Extraneous peaks appear on the chromatogram both before
and after the "Dioxin". ‘

% 7"46 |
Gary Hahn
Chemist

Lab File (2)

0CC0039354¢

Confidential
OCCNJ0107919
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Juns 8, 1970

L. B Tufta
Hamager, Quality Assurance

Wa hava received snd malysed five nuuniuf.d bensena extrasts of diffarent lota
of Givaudan Hamachloropbeme G-11. Mo trase of 2,3,7,8 tetrachlorvdibesso-p—dioxim |
vags found. . .

Rasults are givea balows

Bebar - 3 _Dicxia

838770 <03
433970 <02
878370 %02
864670 ' <01

All samples, with the emssptiom of 066670, coatained disselved eolida ah&nh preventad
conssntration to the dasired 0.5 al. mummammumuﬁ:
nm above.

nmutqmlumsnonmmuumuum. this did not lower
. the solids eccmtamt.

For the time being Giveudsns extrasticm-reestiom precedure appesass satisfactory.

Thasa results have besm glvem to My, Comsay by phome. V. Comsay and M. Mu~
requastad vwritten confimmatiss of thess resslts. .

o S T L 0CC00939354+

Confidential =~ = = =~ 0T e
OCCNJ0107920
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Confidential

r.x'n'::u

Manager Quality Asesurance - ~ March 30, 1970
\\ W
Subject: 2,3,7,8, ‘Iatrachlorodi.bmo-p—dioxin {TCDPD) in the

'I‘ci.chlorophanol Process.

Variout streams in the Trichlorophenol process have been analyzel
for 2,3,7,8 tetrachlorodibenzo-p-dioxin by Gas Liquid Chremat argrashy

Listed below are the sawples analyzed and the eoncentration of

“TCDPD found or the lower limit of detection.

Sacple L ppm TCDED
Extractor water !ud' 3/8/70 ‘ < 0.01 N
Extractor Peed 3/18/70 ' 3.0
Boiler Crude Glyeol 3/18/70 < 0.01
Crude Charged to Still 3/19/70 o 12,0
Oliver Salt 3/14/70  3/18/70 <0.04
Technical Grade Plake Lot 3 .. < 0,05
TCP Still Residue 3/25/70 . 230
Glyeol Still Residua 3/25/70 - <0.03
Extractor Crude 3/&5/_20 <1.0
Reactor nuemge“'mt 3)‘25/70 =< C, 10
Low Boil Praction  3/25/70 " < .0

Intezmediate Praction 3/25/70 .= 08

Hervs € Mty

Gacy B Hahn
¢e: J M O'Leary, A A Schlumberger, W B Fitzgerald, J B Harrison,

J J Wilkingeld, L B Tufts, ¥ B Leroux, F L Echelberger, Gary Haba,
Lab £ile (2) |

e _ _ - 0@000933::45

. w Mg ¥ .
e i S, g 7 '._ L T oo i L S
Bone gl AR, mar e SRR RN T

OCCNJ0107921
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L. B, Tufet : ..
raraces, Qua ;_y Assurinza ' - Earlh 9, 1772
. Sulject: Tiie Detsrminaticn of ‘3, 8 Tetro:hlorsditanze~p-
' élo:in,{TCCPD), im Flake Triclicrophenol by Ces
Liguid Chro:otcg.z:h?, : S '
A preiininary investigstion to cetercine the azuiunt
¢? TZDFD in Hocker I'laLke Tri:hlcropi.erol las deen
carrizd cut in the Werks Lab.
Nassltss Ti.a fellcwing lots wera runms
Lot 20 12279
R -} 3/02/70
v 4 1,707.79
I'o TCTPS was found in any of the ebove luts.
Egual waigits of the £olletring lots, seloctes b Tanoci,
were couptsited and rn_l).eJ
S:mule fo. 1 Sseple e 2 Semle He. 3
Lot 42 2,08,70 Lot 61 2/28/70 Lot 50 2/15/7%
w. 25 1/26/70 C wog4 3/02 70 : B 1T
" 30 1,31/70 I w25 1,070 "3 2A0¢/70
* 19 1/20/70 w37 2/05,70 ' " 53 2,217
v 3§ 2/08/70 v 21°%1/323.°70 ® 3L 1717770

No TZDFD was found.

The method uced has & lowssr detection 1imit of 0.2 .-

Hamoe, Yoir 03 6 2nd B all comtsined lese tham 0.2 pya of TCSFD.
7¢ ¢l the irdivilzel lets mzking up 2 copesits voull Pave Gunlalnel
thao |}

2um of "TLDTYD,
A@ & Bat,

CGary B Haln

- -
- b

N

Confidential
OCCNJ0107922



EXHIBIT VI

Process Description -
~2,4,5-TrichTorophenol (TEP)

' TCP was produced in a semi-continuous processing facility Jlocated in
Building D-7. In the ~initial 'step 1,2,4,5-tetrachlorobenzene and sodium
glycolate dissolved in excess ethylene glycol were reacted batchwise, under
essentially anhydrous conditions, in agitated, jacketed vessels to form sodium
. trichlorophenate. The temperatures of this reaction step was generally between
165 and 175° while the ?ressure -was less than 50 psig. Diethylene and
triethylene glycols, as well as dioxane*, were also formed during this reaction.

The next step was the batch neutralization of the reaction product in a
separate vessel with anhydrous hydrogen chloride in order to form “crude* TCP,
solid NaCl and glycols. The pH at the end of this step was in the range of 3
to 4, while the temperature was about 70°C.. : : :

The solid NaCl was removed in a continuous fiitration step and the liquor
then fed to continuous counter-currént extraction equipment where the "crude"
TCP was' contacted with hot water (about 70°C) in order to remove the various
~ glycols present .as well as the remaining NaCl. ' : -

The extracted TCP was next separated into four fractions by ‘the use of
batch fractional distillation under vacuum. These fractions were: :

1. Low Bpil - recycled back to the extraction step.
2. Intermediate - recycled to next distillation batch.

3. Product - removed at 160-180°C and 30-20 mm Hg, then flaked and
packaged in drums for shipment.

4. Residue - druﬁmed for residue disposal.

The water from the extraction step was separated by continuous distillation
from the glycols and rvecycled back to the extraction. step. The remaining
glycol rich stream was then sent to a batch vacuum recovery still where the
ethylene glycol fraction was recovered and the high boiling fraction (water
soluble polyglycols and NaCl) was sent to the sanitary sewer.

Recovered glycol and make-up ethylene glycol was next reacted with
anh¥drous NaOH to form sodium glycolates for feed to the first step and the
cycle repeated. :

A1l raw materials, with the exception of ethylene glycol, were produced at
the Niagara Plant,

*Not to be confused with "dioxins",
N . ' ' :
-/ 4024E-8 . : 0CC009393564

Confidential
' OCCNJ0107937
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"™  TRUCK DEMURRAGE & SPOTTING REPORT

"

Scale Ticket #

Product Codes

wos5097)

(ohadaved

Scheduled Time

' -$ 8
Customer & Location ({1 m Hauler 274—6 Z- gate >
Loading Time Z- 4’8 3

KOO

Arrival 4%_
Departure

Reason for Delay (To be Completed)

Haulér Signéture
Pump & Hose O Check if applicable
Plastic Liner

o

{Geherator)

. o
Unloading Time & -D‘Z@ 2

[
Scheduled Time 7. 30

/A@irival
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Reason for Delay (To be Completed by CECOS)

Lab-Out

Departure —

Hauler Signature Authorized Signature (CECOS Personnel)
Service Type ] Lugger o

Dump Trailer 0 Vac Truck : (m}

Tandem [u] Vac Trailer D

Box Van Pﬁ Portal to Portal for Vac Service (# of Hours)

Tanker 0 '

Roll Off (m}

. eme e - ot —————— & 4 T S—

Charges to be Billed
- Base Price $

Detention (Loading)
{Unloading)

Spotting

f‘-”“j)ther

GENERATOR
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UNLOAD /)757‘-’ 2"/) 66 / '7 30
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4 .
" TIME IN: 3% TIME OUT: TOTAL TIME: $
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GIVAUDAN CORPORATION

125 Dslawanna Avenue

Clifton, New Jersey 07014
Phone: (201) SaexRfMx 365-8483
Cable: Givaudanco, Clifton

Telex: 138501

February 7, 1983

Ms. Donna Dauson

N.J. DEP

1259 Route 46
Parsippany, N. J. 07054

Dear Ms. Dauson:

Per your request to our Mr, William Turetsky
attached is a copy of the Hazardous Waste Manifest covering
the proper disposal of the drum of Hexachlorophene which
someone improperly dumped on the Punia Construction Company
property in Franklin Township, New Jersey.

You will note that in addition to this drum, .
Givaudan is also disposing of other drums of Hexachlorphene.
Most of this is filter media containing a small percentage
of Hexachlorphene and the balance some off specification ma-
terial which cannot be converted into Givaudan guality
product.

Sincerely yours,

Clee o AL A

Charles A. Lord
Manager of Materials Handling &
Distribution

GIVAUDAN CORPORATION .
'&

:jmb
Encl.

cc: W. Turetsky



STATE OF NEW JERSEY .
. . DEPARTMENT OF ENVIRONMENTAL PROTECTION
Ploase TYPE all information. HAZARDOUS WASTE MANLIFEST
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GIVAU DAN CORPOR ATlON 126 Delawanna Avenue

Clifton, New Jersey 07014
Phone: (201) 548-8000
Cable: Givaudanco, Clifton
Telex: 138801

February 8, 1983

Mr. Craig Frost

CECOS International Inc.

Niagara Falls Blvd. & Walwore Road
Niagara Falls, New York

Dear Mr. Frost:

The shipment of 28 drums of Hexachlorophene against N. J. Manifest
##65423 consisted of:

2 drums of 957 or greater Hexachlorophene (CECOS 176AA)

26 drums of Filter Cake from Hexachlorophene Manufacture
(CECOS 176D). The Hexachlorophene coatent in the
filter cake is less than 10%Z.

' Por simplicity, we incorrectly grouped both together. We regret
any inconvenience this may have caused you. 1In the future, we will send
the filter cake under the existing 176D code.

Very truly yours,

GIVAUDAN CORFPORATION

At A S

Charles A. Lord, Manager
Materials Handling & Distribution

CAL/xd

P.S. On the manifest please . change line 3 to read net quantity of
100 pounds and number of containers to 2 and under Special
Handling Instructions add 26 steel drums of non-regulated
filter media netting 6,458 pounds.



GIVAUDAN CORPORATION
125 Delawanna Avenue
Clifton, New Jersey 070M
Pnone: (201):5%5:#3ER 365-~8483
Cable: Givaudanco, Clifton

Telex: 13890

February 8, 1983

N.J. Dept. of Environmental Protection
Solid Waste Administration

P.0. Box CN-027

Trenton, N. J. 08625

Attn: Manifest Section

Gentlemen:

Please make the following corrections to N.J.
Manifest #65423 dated February 2, 1983:

1. Change line 3 to read net quantity of 100 pounds and
number of containers to 2

2. Add under Special Handling Instructions 26 steel drums
of non-regulated filter media netting 6,458 pounds.

Thank you.

Sincerxely,

GIVAUDAN CORPORATIX‘“
Q 9.\&'- >\ =3~ C

Charles A. Loxd
Manager of Materials Handling &
Distribution

CAL:jmb



GIVAUDAN CORPORATION

125 Delawanna Avenue

Clifton, New Jersey 07014

Fhone: (201 % RR% 365-8483
Cable: Givaudanco, Clilton

Telex: 138901

February 8, 1983

New York State -~ DEC
P.O. Box 15628
* Albany, N.Y. 12212

Gentlemen:

Please make the following corrections to N.J.
Manifest $#65423 dated February 2, 1983:

/“”S 1. cChange line 3 to read net quantity of 100 pounds and
number of containers to 2

2. Add under Special Handling Instructions 26 steel drums
of non-regulated filter media netting 6,458 pounds.

Thank you.

Sincerely,

GIVAUDAN CORPORATIO
@lals N \

Charles A. Lord
Manager of Materials Handling &
Distribution

CAL:jmb



R .o Date Report No.
" OFF—SPECIFIGATION or IRREGULAR SHIPMENT 2-7-£3
Customar / Location Customer No. Work Order
& vze s 12€ Yo7/
Arrival Date B. DOCUMENTATION co
2-7-£3 O Bill of Lading: O Missing O Incorrect D Niegible O Other
Arrival Time O Work Order Numbers: O Missing O Incorrect O lllegible O Other
AM O Manifest: O Missing O Incorrect O liegible [ Other
PM O Packing Lisl or Grid Chart: O Missing D Incorrest O lliegible O Other
D unscheduled C. Delay Responsibility
D tate Hrs. O Contacting Customer [0 Awalting Customer Response [ Haulers [ Customer's
O eany Mrs. O Newco's O Other
Release Time

Beparture Time

A. Extra Cost Summary

O Detention
O Sspotting, Dead Head
Storage

Haulﬁr (

O OTD No.

D. Containerization
O Code Markings: [ Missing DO Incorrect O lhegible O invalid O Other
0O Labeling: DO Missing [3 Incorrect [J llegible O Other
O Incompatible Materials on same load.
0 stesl, 30-55 gal. drums: [J Leaking (] Damaged [ Loose or Missing Covers or Bungs [ Bulged
0O unopenable [ On Palists O Other
D Other Type: D Fiber Drums O Cartons/Cases O Crates 0O Bags [ SmallDrums O On Pallets

3 No Paltets D other
Condition: O Leaking [J Damaged I Disarrayed [ Other
O Conmective Action: O Special Handiing [0 Repackaging O Clean Vehicle O Site Cleanup
O speclal Equipment O Physicat Property Damage Repair [ Personal Injury

O Label or Relabel O Other

O sampling
O Lab

0O tabor

O Machine

E. Wou
Material did not meet WPR degcription. Waste Prod. Code No.

1764 A
Quantity Ott Spec. __éL_

Waste Material

O Purchased Material 0 Physical State: 0O Solid O Liquid O Semi-Solld [ Excess Free Liquid
O safety Equipment D Specific Gravity. a Toc o %
0 Cleanup 0 viscosity O eTU o %
O Process Moditication O Fiash Point O org Clis o %
O maintenance O pH - O % Ash o g
O Supv. 7 Admin. D Layeringg O 8 O Multi
a D soligs: O_—%Tota D__%ss O % Diss.
(m] 0J undue Hazarg: O
(a]

Amplification

LS PV

Review By /_%9//
b Qperations

Sales Finance

Action Taken:
0 Letter
0 Assess Costs $

O Invoics No.

Water Treatment / White—Accounting / Yellow—Lab / Pink—Sales Department / Gold




CHE\.{I(AI AND lN\ﬂEOhMlN‘IM CONSERVATION SYSTLEMS

P Y
, CECCS INT*L CF Naelaes INCa
’//’ P.C. BCX 6E&7
KEENEs NeHe C24321
INVOICE NUMBER: .,
INVOICE TO:

GIVAUDAN CCRPCRATICKN

125 CELAKANNA AVENUE

Cl176—-3 CLIFTCNs. NJ C7014 INVCICE

CUE CATE Z42E/832

SHIP FROM: GIVAUCAN CCRFCRATICN
125 DSELAGANNA AVENUE
C17&-3 CLIFTGNs tJ G7014

INVOICE ORDER YOUR ORDER
DATE: 2,1ss83 SALESMAN: . Eoccuzzi DATE: z/0z /783 NUMBER:
DATE :
RECEIVED: 2,07/&3 VIA:  cusTomMzR FOB.:  prRE-rFaIlL
S} ; “ ENET,OUANTIT: |2 FAMOUNTS =
C176—A STILL ECTTC: RESIDUS #1 4 F €& 4Z.07 ZeCl€aCC
C176—AA | HEXACHLCKUFHENE Z C&% Es €E.00 12CeCC
C17&-C FILTER CAKE FRCM HEXACLIRCFE Z€ <Ch EE £240C 1.CS2.0C
C175—F ST_ID ¥ASTE 1 CF €5 €T 0C 6CaCC
*175—F WASTE TrICHLCRIPHINCL € ELCF &=

£€Ca.0C ZECLCC

S
R

MINI FUNC zie€4

TOTAL AMOUNT DUE
Z»ET7EE4
TER¥S NET 1T CFYS

CERTIFICATE OF DISPOSAL: THIS IS TO CERTIFY THAT THE WASTE Past due balance will be accessed 1%% per month.
MATERIALS HEREIN INVOICED HAVE BEEN PROPERLY DISPOSED OF IN
CORDANCE WITH CURRENT APPLICABLE LAWS AND REGULATIONS.

ORIGINAL INVOICE
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CECOS INTERNATIONAL, INC.

56th ST., NIAGARA FALLS, N.Y. 14304

Phone: 731-3281

pvweng e

5T )

MAILING ADDRESS: 2321 Kenmore Ava., Buffalo, il.Y. 14207

by, , /
Trucker» f:’ {é-( “c?(:)_ﬁ

Truck # fl Disposal Area:
Driver on [ 3 o# Time Dale
- TN gy . ey e H
. S A Yy 7 32 pHRy |
Gross “ ‘ = :}_{K:,&/ ‘«5 FEB 7 32 HE BJ i D CASH
I O A ; v . 1
= ‘.,-' (:’ :/ H) 1_} I § 5 FCB ? ‘" 57 PH ?3 ,-i . D CHARGE
I S [0 WEIGHT ONLY
7 - 4:-\ /J C‘)j y‘-(.. .
Nt AR - .
‘ Cor;1dei‘ty-Prioe~:$pec. Info. ¥
| Weiéher Signature OFFICE
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CECOS INTERNATIONAL, INC.

56th ST., NIAGARA FALLS, N.Y. 14304

Phone: 731-3281
MAILING ADDRESS: 2321 Kenmars Ave., Buffalo, N.Y. 14207

,4;5 5'!070%

7 7 Trucker
e -
j-a\? 7 )[ Truck & Disposal Ares:
Driver on ) Oou o Time Oote -
=zzs Jf)/Ang x Fen 8 7 32 PNRY L
1 Gross 3 ¢AsH
o _ 4 3_.4_~_,4 fes B 10 ag pH 83 1‘ " ] CHARGE
Tore ! ol
C_ % @ [J WEIGHT ONLY
Net . _ ,/’
, < ) ,éf;.l "/" 2
+ Commodity—Frice—Spec, info. < oo n
Drivet's "" T
Weigher Sigeoyre OFFICE




~ ENVIRONMENTAL TRANSPORT GROUP, INC.
P.O. Box 296, Flanders, New Jersey 07836

@,

Office-584-2320 - Garage-347-9730

Givaudan Corp.

February 9, 1983

100 Delawanna Avenue

Pick up: 2/4/83

Unload: 2/8/83
Layover: 2/7/83
February 7, 1983
February 8, 1983

Clifton, New Jersey 07014 Attn: Mr. C. Lord

Accounts Payable

Wo#50471, Givaudan Corp.
Clifton, N.J.

CECOS/Niagara 900.00
Niagara 350.00
" 74hrs. WT 225.00

3hrs. WT- 90.00

Totaloooo.ocoooooc0000000512565000
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/SCECOS " 5001-E Greentree Executive Campus
- - | 053156

_ . ' INTL_INC . Marlton, N.). 08053-1566
: CHEMIGAL AND ENVIRONMENTAL CONSERVATION SYSTEMS (609) 983-6662

December 20, 1982

125 belawanna Avenue
Clifton, New Jersey 07014
Attn: Mr. J. Angiolini

Dear Mr. Angiolini:

CECOS International has recently completed a thorough‘treatability and
acceptability review of the information supplied to us by your firm on a Waste
Product Record form. . .

materials described in the attached documents are approved and are acceptable ‘
for receipt, treatment and disposal by CECOS International. - Flease refer to ... . -
the description, approved disposal method, disposal price and any special i
conditions which may be applicable.

/’D As a result of t‘nils. review, we are pleased to infomm you fhat the

‘In conformance with Section 264.12(b) of the Resource Conservation and
Recovery Act, and NYCRR Part 365.2(b) (i) (ii) and (iii), CECOS International
certifies that it has the appropriate permits for, and will accept from you,
the materials described in this proposal.

Thank you very much for your interest and coopetatién and we are looking
forward to serving your total waste disposal requirements.

Very truly yours,
CECOS INTERNATIONAL, INC.

ooy H I o)

GARY F. MARTINI
Regional Sales Manager

GFM/cad
‘ Attachment

c¢: E. J. Boccuzzi - CECOS
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E INT ERNATIONALL L INC.
CHEMICAL AND ENVIRONMENTAL CONSERVATION SYSTEMS

Givaudan ’ |
December 20, 1982 rzlzcl 22
Page -2 - ’ : - e — :
Waste Product . Product o
Description __Code Disposal Method Disposal Price
Hexachlorophene 176-an Secure Chemical $65/per drum
Mgmt. Facility-NY .
Spill of low flash . 176-2 "Secure Chemical ' $38/per drim ... .
organic liguids . Mgmt. Facility

CECOS/CER Williamsburg, Ohio

Important Conditions:

1. Waste materials which are approved for Secure Chemical Management Facility
(SCMF) must meet the following requirements:

® NO VOID SPACE IN DRUM CONTAINERS
® NO FREE LIQUID PRESENT

2. Containerized waste materials should bear the Product Code Number assigned
to each waste product. This code should be clearly stenciled on the top
of each drum.

3. In the event materials arrive for disposal with either requiremeat not in
conformence, CECOS has the capability of processing these materials. If
processing costs are projected to be minimal, this cost will not be passed
on to the generator. If processing costs asre not minimal, CECOS Customer
‘Services Department will notify your firm with a detailed description of
material variance and will calculate the associated costs.




5001-€ Greentree Executive Campus

INTL, INC. Marlion, N.J. 08053-1566

CHEMICAL AND ENVIRONMENTAL CONSERVATION SYSTEMS (609) 983-6662

August 25, 1982

Givaudan Corporation Q\“-\ 1Y Q\Nk(\
125 Delawanna Ave., st
Clifton, N. J. 07014 -

Attn: Mr, Charles A, Lord 8‘25“82.

Dear Mr. Lord:

CECOS International, Inc is pleased to offer you the following quotation
for disposal of PCB oil.

CODE 'MATERTAL . DISPOSAL PRICE
176-2T PCB oil 25,000 ppm $350/drunm

If you have any questions, please do not hesitate to call.,
Thank you for the opportunity to be of service.
Very truly yours,

E. John Boccuzzi

Technical Sales Representative
EJB/cm
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Form VHW.001 (5/82)

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION
o "'\ Please TYPE all information. HAZARDOUS WASTE MANIFEST
PARTA: SENDTO DISPOSER'S STATE ‘ ) DOCUMENT NO. NJ 0 1 8 1 3 5 9 .
g{esueamcn NAME R PHONE {INCLUDE AREA COOE) JEPA 1D NO.
5 Co . .
%‘! ADDRESS (§TREET - CITY -STATE] T ‘ S ZIP CODE
§1 TRANSPORTER NO. 1 . PHONE (INCLUDE AREA CODE} rPA 1B NO.
3 RN
:él ADDRESS (STREET - CITV - - STATE) i
;1 TRANSPORTER NO, 2 PHONE (INCLUDE AREA CODE? rPA 1D NO.
% ) ) Y T O N |
4 ADDRESS (STREET - CITY -STATE)
TREATMENT, STORAGE OR DISPOSAL rrso) FACILITY " o |PHONE 'cmcg.uoune;ncbne» EPAIDNO. ﬂ
. .- R, | A PR NN SN NN SN NN SO MU SN
SITE ADDRESS tsmeer cITY: *STATE) - B S ' ) A ZIP CODE

4] 'F MORE THAN TWO THANSPORTERS ARE TO BE UTILIZED FILL OUT THE FOLLOWING AS APPHOPBIATE

* THIS FORM IS NO. OF A 'rouu. OF- .. THE FiRST MANIFEST DOCUMENTNO.iS ~ NJ -)-I L1 1 I
- PROPER US DOT . . uUsSDoT UN oM NET m_s| CONTNNERS . m . EPA ., .
SHIPPING NAME " HAZARDCLASS | NUMBER Y| QUANTITY NO. TYPE |cooe|WASTE TYPE

was'kt. Hawwalle F\qw.vuc.lo‘t aaz
atd | PoLSOn out MBS - k\enud :

>
'_‘,‘ Laes wite
e %v’-n""-‘ﬁ t olu € axs|Ulb o0 i

B p\ax & (O

L]
[
|
L]
L]

&
[l
L] .
Ll oy |
|_].
L L

L. ]

N OF ADDITIONAL WASTES INCLUDED IN

! SPECIAL HANDLING INSTRUCTIONS INCLUO'NG .CONTAINER EXEMPTION {lLe. IDENT'F'CAT'
SHIPMENT QF A NONHAZARDOUS NATURE WHICH DO NOT HAVETO BE MANIFESTED)
A ﬂ‘\-x:um'- et 5K

&*&u.ws u‘- sg\sé vu.v\-\p.u:_m&.éb&. S*“ ‘90"‘“\“‘\ wswku-es
“Steel” dvawy 3 3004 waw-\navracdaug \ﬁ\\u asla

GENERATOR'S CEHTIFICATION This is to certify that the above namod materials are proporly classified, described, marked and labelled and are in proper

] conditian for transportation according to the applicable regulations of the Depsrtment of Transportation, US. EPA and the State, The wostes described above
were consignad to the Transporter named. The Treatment, Storage or Disposal Facility can and will accept the shlpmem of hazerdous waste, and has 8 valid
permit to do so. 1 certify that the foregoing is true and correct to the best of my knowledge.

£ .

)

£] GENERATOR'S SIGNATURE - ALSO PRINT SIGNATURE TITLE . DATE SHIPPED '| EXPECTED ARRIVAL DATE

i MO. DAY YR, MO. DAY YR.

:1 gl?:ARhéschl;_"l_'gl"l: hle ';I SIGNATURE AND CERTIFICATION . - | TRANSPORTER NO. 1 VEHICLEIDNO. ~ .| DATE RECEIVED -

) Hil MENT ALSO PRINT SIGNA‘I’UHE . - . 1. o L

: ‘ o ' N9, swAS, g ] l_]_j

B . : .- : - . - T j MO. DAY YR.

-------------- Seerereenasasiescsceiiecesiette et TEAR AT THIS PERFORATION = - - c-cnsmsnscseessioiansassetetesanaasannonans

: L GENERATOR NAME _ . ENERATOR EPA 1D NO. T

J PART B: SEND TO DISPOSER'S STATE |- e . . | I I I B .L_I__l_l_!_.l

R ANSPORTER NO. 1 SIGNATURE AND CERTIFICATION OF . . DATE DELIVERED

? &.IVERY AND NON-TAMPERING WITH SHIPMENT:- ALSO PRINT SIGNATURE -

5[‘/ - |+|M 3 Lb“V"A LTr"n"'I.

:] TRANSPORTER NO. 2 SIGNATURE AND CERTIFICATION TRANSPORTER NO. 2 VEHICLE ID NO. DATE RECEIVED

21 OF RECEIPT OF SHIPMENT - ALSO PRINT SIGNATURE

INNLSIW]AlSl |
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Napacie. i

-ty

T



9

~/

. AVOID VERBAL INSTRUCTIONS

To Mr.- .. Dm_féfilg__

Subje;:t 245//%&, Z/Bf / 2 zabfﬁ

%d r—— S "' .x.‘\
* ‘ S \\— oL

@?0%@—\ -

>4y Gl 3;\

4{%«4}@6 e
- Ha Xl SR e

ﬂ%{M//& “"'\&-./é

| /?@C— SR Face M/K@/

£y

%W — |

! From

!

, .
\«;.'./ '



e Bt _

/1/:2’0 /%sfé 5%,42 . j - g (2

'/4’/&74- é?a/}/Q S4¢

//?/4//71/?0 X f%(»{..
A7y Fida 75y

- e 6 Anp - e Syl
HYyak G o
?rs/m - - 02

| '?fe””f%e.é( yAgy 47/ 7 \g“l%c.O
Seolo Cef, B
3/4% 5 X -

Jewzx, P,f»

ﬁ%
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1. REASON FOR SHIPPING

3

{C] 'NCORRECT MATERIAL
[[] INFERIOR QUALITY
ABOVE MATERIAL (WILL/WILL NOT) BE REPLACED WITH CORRECT (MATERIAL/OUALITY) AGAINST SAME ORDER

[C] FOR (REPAIR/MODIFICATION) & RETURN AGAINST P.O.
[] fFor use witH p.0. :
[ 7o ADJUST INVENTORY
[C] sALE - cusTOMER ORDER #

(RECEIVED /DELIVERED) AGAINST P.O.

WP ae @ s Em—— -

A3

OR R.R.

(RECEIVED /DELIVERED) AGAINST P.O.

OR R.R

FOR

2, METHOD & TERMS OF SHIPMENT

[C] r.0.B. POINT:
], Frereur coLLeer
[J FREIGHT PREPAID

B_ THEIR TRUCK
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[0 AR FREIGHT

[] parceL post
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-
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o e
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A. Miscellaneous ltems
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. . SHIPPING AUTHORIZATION

+  SHIP BILL
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1. REASON FOR SHIPPING
E] INCORRECT MATERIAL (RECEIVED / DELIVERED) AGAINST P.O OR R.R.
[) inFERIOR cuaLITY ) (RECEIVED/ DELIVERED) AGAINST P.O. OR R.R.

ABOVE MATERIAL IWILI'./WII.L NOT) BE REPLACED WITH CORRECT (MATERIAL/QUALITY) AGAINST SAME ORDER

[] FoRr (REPAIR/MODIFICATION) & RETURN AGAINST £.0.
X5 FoR usE WiTH P.o. G-40537/RC oF fLL ovrTYpon _Dianncal of “acra

LNVIU.U"\!I;L NT A
[ vo AdsusT INVENTORY / CERVICE CerRP .
[ saALE - cusToMER ORDER #

. .
2. METHOD & TERMS OF SHIPMENT '
[} r.0.8. POINT: _ (A, THEIR TRUCK [J earceLrost . [ uniTeD PARcEL [ vruex [J¢
FREIGHT COLLECT [ ovur TrRuck
FREIGHT PREPAID [0 am FrE1GHT [J saLesman
SIGNATURE OF THEIR SALESMAN GR TRUCKER

MERCHANDISE TO BE SHIPPED

A. Miscellaneous ltems

QUANTITY DESCRIPTION/REMARKS & SPECIAL INSTRUCTIONS UNIT PRICE TOTAL
ay ~~~cu¢:\(_ . .
4 >3 - Treck Loads containing unwanted materials: N
a) Approx. 5,000 gals. residues from Musk livlol
. . Husk Ambrette No C\«ef
b) Approx. 10,000 gals. of Musk solution containing Q
lusks, Toluene, Lichts frqertions from Butyl leene
(Bydrocarbons) . -
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6-3 OO0 S Hons  hipned '-Hz.z.lgo

.B. Chemicols . 6 Dod 8,& Weng N d l?-s_(SO -
o Gwe Sibes shelgs
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= o
C. Empty Containers
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E | REQUESTED mrD AUTHORIZED BY chzn BY O -
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GlVAU DAN COR PORATION 125 Delawanna Avenue
Clifton, New Jersey 07014
Phone: {201) 546-8000
Cable: Givaudanco, Clifion
Telex: 138501

March 9, 1978

No, 125
Dr. P. Oberhansli
L. Givaudan & Cie. S, A,
1214 Vernier - Geneva
Switzerland .

Subject; CELAMERCK TCP
Response to Telex No. 585

Dear Peter:

The following is a summary of the available data obtained
to date on the Celamerck TCP and G-11 made from it.

It is our understanding that Drum No, 2 is more representative
of the typical production material available from Celamerck and we have
therefore concentrated our analytical efforts on this material. We have
reanalyzed the TCP in an FFAP column according to Celamerck's con-
ditions you described in Telex #1293 {February 21, 1978).

. Shown below is 2 comparison of our complete analysis of Drum
#2 on the FFAP column with the analysis provided by Celamerck on a
silhilar column;

———— — . S ——_ S — S . — — — P i — A — — P — il S— ot Qo s SHRD T O S S I ) et ot S . o

Givaudan Celamerck
2, 4-Dichloroanisole®’ 0.13 -
2, 5-Dichlorophenol b 0.12 0.1
2-Chloro-5-methoxyphenol™™ 0.04 --
2,4, 6-Trichlorophenol®- 0.16 --
2,3,6-Trichlorophenol 0,17 0.1
2,4,5-Trichlorophenol . 98,40 99.4
2,5-Dichloro-4-methoxyphenol 0.17
2,4-Dichloro-5-methoxyphenol 0.71 } :

99. 90 : 99. 8

a. Previow.v:sly referred to {Telex No, 393) as Unknown #1
b, Previously referred to (Telex No, 393) as Unknown #2
c. Previously referred to (Telex No, 393) as Unknewn #3



GIVAUDAN CORPORATION

DR. P. Oberhansli . Ma'rch 9, 1978 - page 2

There are significant differences between our analyses -
TCP assay: 98.40%vs., 99.4% and dichloromethoxyphenols: 0, 89% vs,
0.2%. Nonetheless, a bulking of Celamerck Drums No, 1 and 2 produced
G-11 under plant conditions which our Quality Control group would approve
for sale to Sterling-Winthrop, Liquid chromatography of this G-11 did
show small amounts of three impurities {Telex No, 393) which are present
in G-11 ex Dow TCP, Pure in only trace amounts,

Because of the urgency conveyed to us regarding the need to make
a decision on the Celamerck TCP, the following is recommended:

1. Try to obtain tighter specifications on the phenolic frmpurities -
particularly the dichloromethoxyphenols, We have previously suggested
0.2% max, and believe this is a realistic value, Celamerck has proposed
1. 0% max and we could live with this if we had to. .

2, Although the sample of Celamerck TCP analyzed so far contains very
little monochloromethoxyphenols,the max. allowable level of this material
should be specified, Dow TCP containing? 0, 2% 2-chloro-5-methoxy-
phenol produced beige G-11,

3. . Although the current TCDD specification for Dow TCP, Pure is 410 ppb',
we believe that it consistently contains&l ppb TCDD. Accordingly we
urge you to have Celamerck agree to provide TCP with {5 ppb TCDD.
if this is not possible, we would insist that they provide the exact TCDD
analysis for each batch or lot with a maximum of 10 ppb {Celamerck
proposed max, 15 ppb).

If you need additional information, do not hesitate to contact us,

Sincerely yours,
GIVAUDAN CORPORATION

NS Ritchnn

H. A. Brandman
HAB:cj

ce :Dr, J. Dorsky
Mr, J. Broderick
Mr. S, Gold
Dr., M., Manowitz



RECEIVED
AR 51088

QUALITY ASSURANG
State of New fersey GIVAUDAN 605;33&1&15593
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS WASTE MANAGEMENT
John J, Trela, Ph.D., Director

401 East State St. - RECE}y,
CN 028 A PR ED
Trenton, N.J, 08625
809 - 633 - 1408 6 1988

L. A. Levy, Director ' 04
Quality Quality Assurance APR 1968

Givaudan Corporation
Delawanna Avenue
@ Clifton, New Jersey 07015-5034

Dear Mr. Levy:

This letter will inform you that I have received QA/QC clearance, from
the appropriate personnel within this Department, to accept the data from
the three samples submitted by Cal analytical. Therefore, as per the

g workplan attached to the February 16, 1988, Amended Administrative Consent

"\ Order, sample area #G-1l is cleared for construction and the boundaries of

] the Contaminated Process Area are altered as defined by the dashed line on
Drawing A9565, Rev. 2, which was attached to the above mentioned workplan.

Sincerely, =
'_,.,f/Juseph A.Xarpa
6 ™ B Case Manager

Bureau of Case Management

JK/JK

cc: H. A. Brandman, Givaudan
Dennis Hart, Section Chief, BCM
Michael Schuit, ORS
William Storm, BEERA
BCM Files

Co  w. FYiT

-~ fF- i
. J . Cirstidtd e
A . TINES

e New Jersey Is An Equal Opportunity Employer
\( . AiAfre TR 5SS Recycled Paper

&l 7,::1.'1_{)4:- \
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GIVAUDAN

April 4, 1988

Mr. J. Rarpa

NJDEP, Div. Hazardous Waste Mgnmt.
401 East State St.

CN-028

Trenton, NJ 08625

Dear Mr. Karpa:

. Below is & summary of the Dioxin Excavation of Location
G~11 on the Givaudan plant site.

In accordance with the Amended Administrative Consent
Order executed on February 16, 1988, the excavation and
containment of soil from the area noxrth of Bldg. 68 containing
sample location G-11 was undertaken on Feb. 20 and 21, 1988
under the auspices of the NJDEP. The personnel involved with
this excavation were:’

Givaudan,
Mr. Leonard Levy
Environmental Resource Manaszement (ERY),
Mr. Gunnrnar Emilsson
BES Environmental Specialists (Excavating Contractor)
of Wilks Barre, Pennsylvania,
Mr. Boyd Dunn
Mr. Ron Balut
New Jersey Department c¢f Eavironmental Protection
Mr. J. Karpa
Mr. T. Cozzi

The equipment utilized for this excavation was primarily
a backhoe and hopper assembly (a unit utilized to transfer the
s0il ‘from the backhoe bucket to the 55 gal. open head drum).

Prior %o locating the equipment at the excavation site,
the equipment was washed with scap and water, rinsed with tap
water and steam cleaned. The equipment was then moved to the
excavation site and the hopper assembly positioned on plastic
sheeting to provide containment of any spilled escil. The
personnel involved in the direct excavation were dressed in
Level C protection.

The excavation began at approximately 9:45 A.M.on
Feb. 20, 1988 with the existing tarp being removed and placed in
a 55 gal. open head drum. As per the on-site agreement, the

GIVAUDAN CORPORATION

De!awar}na Avenue Clifton New Jersey 07015-5034 Tolephone 201/365-8000 Telex 219259
Cable Givaudanco-Clitton  Facsimile 201/777-9304 (Headquarters) 201/365-0711 (Piant)

R R P

BV AT R el gee LT b e e aeas e et s
A Ry - ~ i
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GIVAUDAN CORPORATION

To: Mr, J. Karpa April 4, 1988
Page 2.

soil was excavated in 12" levels and transferred to 55 gal.
oren head drums.

The excavation began by removing the first 12" of soil
from the entire excavation area. Forty-eight drums of soil of
the 0-12 level were excavated with samples taken at the 12"
level from the east and west side of the excavation. Excavation
then continued on the west side to the depth of 24". Sixteen
drums of 12-24" s0il were collected. A soil sample was taken at
the 24" level on the west side of the excavation. Excavation
then continued to the depth of 36~. Duplicate soil samples were
taken at this depth and marked "36-1 HWest” (one sample to be
archived). Work was concluded at 6:30 P.NM.

On Feb. 21, 1988, excavation continued to a depth of 24"

in the center of the excavation. Excavation was then continued
tc 36". Duplicate soil samples were taken and marked "36-2
Center”. The east side of the hole was then excavated to a
depth of 24". A soil sample was taken at the 24" level on the
¢ast side and marked “24" East”. Excavation continued to the
38" level on the east side. Duplicate samples were taken at

avon, thie location and marked "36-3 East”. The excavation work was

§ completed at 1:30 P.YM.

The drums were stencilled "Contaminated Seoil 2-20-21-88"
with the appropriate depth of excavation (0-12, 12-24, 24-36)
being stencilled below the name. The sealed drums were placed
on wooden pallets and moved, as agreed, to a section of the
“contaminated non-process area" on the existing tarps (see
attached site map).

A total of 128 drums were excavated. The number of drums
from éach level are listed below:

48 drums of 0-12" soil
36 drums of 12-24" soil
44 drums of 24-38" soil.

The drums were covered with polyethylene tarps to prevent
exposure to environment.

Sampling equipment and tools were decontaminated with a
tap water rinse, a soap and water wash, a distilled water rinse,
an acetone rinse and a hexane rinse. The backhoe and hopper
were rinsed with tap water followed by a soap and water wash, an
acetone rinse and a hexane rinse. The backhoe and hopper were
soap and water washed and steam cleaned prior %o leaving the
slte.
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GIVAUDAN CORPORATION

ce:

TS

To: MWr. J. Karpa ' April 4, 1988
Page 3.

The 3 samples taken at the 36" level labelled, "36-1, 36-2
and 36-3" were packed under the supervision of the NJDEP and
shipped to California Analytical Laboratories (Enesco, Inc.) in
Sacramento, California. The duplicate 36" samples .and the
samples taken at the 12" and 24" levels were sealed in-a carton
and archived for future analysis, if necessary.

In accordance with paragraph 18 of the Amended Adwinistra-
tive Consent Order, the drums are being inspected daily for
integrity with a written log maintained at Givaudan.

I trust you will find the above adeguately defines the

program as per the émended ACQO. 1I£ you have any questions or
conments, please feel free to contact me.

Sincerely,

GIVAUDAN COR“O?}i;%E:;

Leonard A. Levy

}

Director,

Quality Assurarice
LAL: jmb o
EXCAVATN.AP8
Encl.

H. Brandman
R. Carraher
A. Funk

W. Hyatt

R. Tavares
C. Zipfel

L e T Ak B LTI PR RS
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GIVAUDAN CORPORATION 125 Detawanna Avenue
Clifton, New Jersey 07014
Phone: (201) 5468000

’ Cable: Givavdanco, Clifton
t Telex: 138901
, .
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Givaudan has been using waste materials as an alternate fuel source
for many years. A record of what is consumed is maintained by
boiler room personnel and it is the log of the first six months

of 1979 that we copied and are sending to you. It shows the date
the material was received by boiler room personnel, the number of
days it was in the hot box (some material is solidified and must

be melted), the date it was pumped into the mixing tank, the lot
number. (which further identifies the material), the product from
where the material was obtained or its name, and finally the date
it was burned.

The non-commercial fuel is generated from our own plant and consists
of materials we consider as uneconomical for further processing such
as byproducts; lights, tails, and residues from distillations;.
solvents; etc. For the most part these are composed of carbon,
oxygen and hydrogen. We do not use halogenated materials or those
which contain nitrogen. Some of the names are straight forward and
can be found in a chemical dictionary; others are found in the en-
closed Givaudan Index and still others are listed in item No. 6
(Givaudan Products and Intermediates) already sent to you. Some
drums marked "mixed solvents" or "solvent solution" consist of such
solvents as toluene, xylene, heptane, methanol, etc. The "mixed
residues" can only be derived from the aforementioned products.
Incidentally, we have had several lots of these residues tested for
sulfur and heavy metals and found them to be below the values for
commercial fuel. We have also had stack emissions tested, "Report
on Emission Testing - Boiler #5", a copy of which has already been

sent to you.
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SVAUDAN CORPORATION

. Page -2-
7N

We are also enclosing a copy of a report about boiler operations
which includes the burning of non-commercial fuel.

Very truly yours,
GIVAUDAN CORPORATION

’zzzﬁfub';aQZhAJ‘u?QHL

George Talarico,
Director of Regulatory Affairs
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Boiler Operations at Givaudan Concerning the Burning of Non-commercial
Alternate Fuel. .

Givaudan has four (4) water tube boilers which operate w1th1n the
following parameters:

1) Steam conditions - 300 psig saturated.
2) Average hourly steam load
Summer - 55,000%
Winter - 80,0004
Max., load -~ 120,000%
3) Steaming capacity - 1;0,000#
' 3 Boilers @ 30,000 each
1 Boiler @ 100,000
4) Fuel usage - 466 x 109 btu/year
Heavy oil - 30%
Gas - 60%
Non-commercial fuels - 10%

Alternate fuel can be burned in two of the small boilers. Two out
of three burners on each boiler are fltted out to burn this material.

During an average month, 30,000 gals. of alternate fuel are burned
One burner consumes 100 gal. per hour. This reguires that only
one burner be in operation for 300 hours per month.

In 1979, 246,000 gal. of alternate fuel were burned. It is antici-
pated that this rate of burning will continue for the next several

years.

Alternate fuel is a mixture of still bottoms, spent solvent, unsold
product, and byproducts. It has been analyzed for sulfur, nitrous
compounds and heavy metals, and is well below minimum standards for

commercial fuel.

- The stack emissions, while burning alternate fuel, have been analyzed

by John G. Reutter Associates and are well below the emissions
standards regquired by the New Jersey Department 'of Environmental

Protection. -
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Boiler Operations at Givaudan Concerning the Burning of Non-commercial
Alternate Fuel.

The alternate fuel can be stored in two systems, each of which
permits a batch to be compounded and tested before burning. Complete
records of every barrel burned are maintained.

The firebox temperature during alternate fuel burning has been
measured at over 2,000°F. which coupled with the retention time in
the fire side of the boiler should reduce all compounds to their
elemental state. When burning alternate fuel, the excess oxygen
levels in the exit gases are increased to insure complete combustion.

7



GIVAUDAN CORFPORATION
125 Delawanna Avenue
Clifton, New Jersey 07014
Phone: (201) S46-8000
Cable: Givaudanco, Clifton
Telex; 138901

March 27, 1984

Mr. T. Micai

Assistant Supervisor

Permits and Certification

N.J. Department of Environmental Protection
Bureau of Air Pollution Control

CN-027

Trenton, New Jersey 08625

Dear Mr. Micai:

Re: Submittal of Supplementary Information
Air Certificate Tracking No. 825353 & 825354
Boilers No. 4 and 5

As per your request, the questionnaire regarding our Boiler #4
and #5 waste fuel boiler and the hazardous waste boiler exemption
[N.J.A.C. T7:26-12.1(b)(7)] is enclosed.

If you have any questions concerning this submittal, please con-
tact me at (201) 365-8486.

Sincerely,

-GIVAUDAN CORPORATION

- hﬁh&-
ohn T. Angiol

Assistant Director
Environmental Affairs

JTA:1k
Enclsoures
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NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF AIR POLLUTION CONTROL

APPLICATION FOR ‘
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS Qﬁ&&&ume% ﬂ H [} 8 Z
AND -
CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIPME’NV T
DIV, 0F & it ”iéé'

TO: New Jersey Department of Environmental Protection Eay. GUAL Ty

Bureau of Air Pollution Control

CN. 027

Trenton, New Jersey 08625

RESEIvrp

Reud Instructions Before Completing Application

SECTION A

1. Full Business Name GIVAUDAN CORPORATION —
2. Mailing Address 125 Delawanna Avenue Clafton, N.J. 07014
{No.) (Streer) (City) {State) {Zip Code)
3. Division and/or Plant Name ~Same—
4. Plant Location ~Same~
{No.) {Street) {Municipality) (County)
5. Location of equipment oxkpremtsast(Btdg Dept., area, ete,) BlJJ.ldJ.ng 7
8. Nature of business recmatic cals
7. Estimated starting date of canstruction Existing Boiler No. 5
8. Date equipment to be put in use N/_ A

9. Plant Contact _William S. Tur Di i —
Name {Print or type) itle Telephone No. *

J
SéCTlON B

/

REASON FOR APPLICATION (CHECK ONE)

L New Equipment without Control Apparatus : O Modification to Existing Equipment

{0 New Equipment with Control Apparatus O Maedification to Existing Control Apparatus
CJ] New Controi Apparatus on Existing Equipment O Painting Tank White

C Five Year Renewal of Certificate No. {s)
EJ Other (Explain)

* SECTION C

STACK INFORMATION {EQUIVALENT STACK INFOR'MATION)

1. Company Designation of Stack (s} No. sﬁ‘Blller Stack

2. Previous Certificate Numbers {if any) None

3. a. Number of Sources Venting to this Stack L —. {Complete a separate VEM-004 for sach source)
b. Number of Stacks Venting Source Operation {s).

4, Distance to the nearest Property Line (ft.) —_— 160

5. Stack Diameter {inches) 36

6. Discharge Height Above Ground (ft.) 50

7. Exit Temperature of Stack Gases (°F) 400

8. Volume of Gas Discharged at Stack Conditions (A.C.F.M.) __16,000

9. Discharge Direction (1 Horizontal 3 up 1 Down

The information supplied on applications VEM-003 and VEM-004, including the data in supplements, is to the best of my knowledge
true and correct.

Waliaw. S. TVW»-\ ' . December 17, 1982

Signature Date
William S. Turetsky Director Safety & Envirommental Protectic
Name (Print or type) — Title

This application will not be processed unless proper fee is submitted.
FOR ASSISTANCE CALL {609) 292-6716

FOR DEPARTMENT USE ONLY

L1l ri-Ltii-ioloio] CYREBEH]

{over}
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Form VEM-004

m9 )
NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF AIR POLLUTION CONTROL
APPLICATION FOR
PERMIT TO CONSTRUCT, INST ALL OR ALTER CONTROL APPARATUS OR EQUIPMENT
" AND
CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIPMENT -
Source Emissions And Source Data Form
{Complete this form for each source and submit
with application Form VEM-003)
SOURCE INFORMATION
1. Source Description Boiler No. 5
w - -
g 2. Operating Schedule 24 8760 1956
E Hours/Day Hours/Year Operstion Starting Date
w . . .
“ 1 3. % Annual Production Throughput 25 25. 25 . 25
. . By Quarter Jan.-Mar. Apr~luns July-Sopt. Qct.-Dec.
4, Volume Of Gas Discharged 16,000 Source Discharge " 400
From This Source {ACFM) : Temperature (°F) : '
CONTROL APP.AHATUS ON SOURCE ' . Caplh.l : Annuel Operating No, of Sources
: . - Cost ,{Dollars) Cost {Dollars) Connected
w Primary’ None N/i\ . N/&x ) 1
£ | Seconda SEAERE—
5 ald :
. m . -
@ Tertiary : —_— . i
AlIR CONTAMINANTS FROM SOURCE
CONTAMINANT NAME Emissions w/o Emissions with How
.. Cantrof (ibs./hr.} Contrel (ibs./hr.y Oeermined
Sulfur Dioxide ) 4.5 . Stack Test
Carbon Monoxide < 0.5 Rp=42
9@ INitrogen Oxides . 4 , Stack Test
= - . .
[w) ) .
E Hydrocarbons . 0.5 4 Stack Test
w
®  lparticulates 2 : Stack Test -

TO INSURE PROPER COORDINATION BETWEEN VEM- 003 AND VEM- 004 FORMS, INSERT IDENTICAL COMPANY NAME AN'
DESIGNATION OF STACK FROM VEM- 003 SIDE 1.

- . . GIVAUDAN CORPORATION
o Fuli Business Name

Boiler No. 5

Gompany Designation of Stack (s} .

B



Cx -

Side 2 -

SECTION H

A. MANUFACTURING AND MATERIALS HANDLING
1. Process Description ‘

2. Total Amount. {1 Batch Ib/bateh,— hr/batch
Materials Processed O Continuous Ib/hr
3. Raw Matzrials % By Wt. Raw Materials % By We,

B. FUEL BURNING EQUIPMENT

1. Gross Heat Input (10°8TU/HR) 30

2. Type Heat Exchange &1 Direct . O Indirect 3 internal Combustion Engine
. o L PRIMARY FUEL SECONDARY FUEL
“| 3. a. Type of Fual: . Residual Oil . Non-commercial

b. Heating Value (Btu/lbl:az__-lalgoo - 16,000 .

4. Method of Firing: e Nozzles 1 Burner Nozzle g

5. % Sulfur in Fuel (Dry): M : Nil

6.- % Ash Content of Finl {Dry): _0-1 Max. o 0.9

7. Amount Burned/Yr. < 1,000 (10° gallons) =150 (103 gallons)

Units:  Solid Fuel (Tons) (Liquid Fuel (10%Gal)) Gaseous Fuel (105Ft.3)

C. INCINERATION
1. Type of Unit
2. Constituents of Waste (s)

-3, Waste Code Co ‘0 0Oz O3 - 4 Os [}

4, Amount Burned (Ibs./hr.), .. Type of Auxil. Fuel (If Any)

0. STORAGE FACILITY

1. Tank Contents
2. Type of Tank or Bin : Helight or Length (Ft.)
3. Capacity ety O Equivalent or Actual Diameter (Ft.) ‘ :

: . to’Gal) O - .

THE REMAINING QUESTIONS ARE TO BE ANSWERED ONLY FOR LIQUID STORAGE

4. Vapor Pressure it 70°F (PSIA) _ Storage Temp. {f Not Ambient (°F)
5. Filling Rate (Gal/Min) __-_ ' Annual Throughput (103 Gal/Yr)
§. Methodof Fill  ~ - O Top O Bottom ] Submerged [ Other (Explain Below)
7. Color of Tank T white O Other ExposedtoSuns Rays [Yes [Neo
8. Insulation'Data for Insutated Tanks {Volatile Organic Substances)

Type , Thickness (Inches) -, Thermal Conductivity (BTU/HR/FT2°F)

&
- For Department Use Only

CL Oo-Ooo-om

[E
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T 19
NEW JERSEY STATE DEPARTMENT - OF ENVIRONMENTAL PROTECTION
m ’ BUREAU OF AIR POLLUTION CONTROL RECL veD
APPLICATION FOR SQ% ’ .
PERMlT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATU 23u1 Eig' Ii '
AND N H'82
CERTIFICATE TO OPERATE CONTROL AFPARATUS OR EQUIP R T o
o -"x'-'x\"f.‘.'a' I. OF
Div, o E”V’ 2oTION
TO: New Jersey Depan:ment ot Enwronmental Protection fYQUAL ITY
Bureau of Air Pollution Control
CN- 027
Trenton, New Jersey 08625
Read Instructions Before Lompleting Application
1. Full Business Name GIVAUDAN CORPORATION
2. Mailing Address 125 Delawanna Avenue Cli .
{No.) (Stree) (City) (Stats) {Zip Codel
< |3 Dwas:on and/or Plant Name :Same-
2 4. Plant Location _;same N
=] {No.} {Street) (Municipality) (Caunty)
B 5. Location of eqmpment on premises{{Bldg., Dept., area, etc.) : Build.incr 7
] 6. Nature of business _____Arcmatic Chemicals
7. Estimated starting date of construction Existing Rojler No, 4
8. Date equipment to be put in use N/A
9. Plant Contact William ] £ % & z
L Name {Print or type) itte Teleahone No.
REASON FOR APPLICATION {CHECK ONE) :
N ; C1 New Equipment without Control Apparatus O Modification to Existing Equipment
/ o 0 New Equipment with Control Apparatus I Modification to Existing Control Apparatus
" k= | ] New Control Apparatus on Existing Equipment TJ Painting Tank White
2 CJ Five Year Renewal of Centificate No, {s}
® | 53 Other (Explainfrandfathered boiler Tequiring Air Permit under Hazardous Waste Regu.
STACK INFORMATION {EQUIVALENT STACK lNFOR‘MATION)
1. Company Designation of Stack {s) No. 4 Boiler stack
2, Previous Certificate Numbers {if any) None
Q 3. a. Number of Sources Venting to this Stack 2__ ___ (Complete a separate VEM-004 for each saurca) "
2 b. Number of Stacks Venting Source Operation (s).
E 4, Distance o the nearest Property Ling (ft.) 60
(3 5. Stack Diameter {inches)
@ 6. Discharge Height Above Ground {ft.) __135_
7. Exit Temperature of Stack Gases (°F) 400
8. Volume of Gas Discharged at Stack Conditions {A.C.F.M.) 32,000
9. Discharge Direction 3 Horizontal &= up . Down

_ .. ___The information supplied on applncanons VEM-003 and VEM-OO4 including the data in supplements, is to the best of my knowledge
«  true ind correct.
S

December 15, 1982

Signature Date
William S. Turetsky Director Safety & Envirormental Protec:
Name (Print or tvngl .- — Tite
- This apphcatnon’wult not be processed unless proper fee is submitted.

Vi FOR ASSISTANCE CALL (609) 292-6716 . .
FOR DEPARTMENT USE ONLY .
-/ .
Drlnrturmnn 2533 : -

{ovar)
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Fc:m VEM.004 e
L ums

OF ENVIRONMENTAL PROTECTION

NEW JERSEY STATE DEPARTMENT

BUREAU OF AIR POLLUTION CONTROL

APPLICATION FOR
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS OR EQUIPMENT
AND
CERTIFICATE TO OPERATE CONTROL AFPARATUS OR EQUIPMENT

Source Emissions And Source Dasta Form
{Complete this form for each source and submit
with application Form VEM-003})

SOURCE INFORMATION
1. Source Description Boiler No. 4
hy 2,0 ing Schedul
2 | = perating uie 24 8760 1947
5 Hours/Day Hours/Year Operntion Starting Date
i 25 25
| 3. % Annual Production Throughput 25 25
) * By Quarter Jan.-Mar. Apr.Jung Juty-Sept. Qct,-Dec.
4, Volume Of Gas Discharged Source Discharge
From This Source (ACFM) 16,000 Temperature (OF) 400
-wNTROL APPARATUS ON SOURCE Caplal’ ' Annusl Operating No. of Sourcss
. Cost {Dollars) Cost (Qollers) Connected
w Primary Nene —NA _NA -2
-4 .
g Secondary —_—
(11
@ Tertiary
AIR CONTAMINANTS FROM SOURCE
CONTAMINANT NAME Emissians w/o Emisslons with How
Coantrol {Ibs./he.) . Cantral (Ibsshr.) Detarmined
-Sulfur Dioxide 4.5 Stack Test
Carbon Monoxide < 0.5 AP-42 .
: Nitrogen Oxides " 4 . Stack Test
o] . R
5 | _Hydrocarbons o < 0.5 Stack Test
o —_—
® 1 particulates 2 Stack Test

TO INSURE PROPER COORDINATION BETWEEN VEM- 003 AND VEM- 004 FORMS, INSERT {DENTICAL COMPANY NAME Ap
DESIGNATION OF STACK FROM VEM- 003, SIDE 1, .

. GIVAUDAN CORPORATION

Full Business Name ‘
Company Designation of Stack (s) Boiler No. 4 -

. {over) )
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Side 2

SECTION H

A. MANUFACTURING AND MATERIALS HANDLING

1

. Process Description

2. Tatal Amount. CJ Batch . Ib/batch,— hrfbatch

Materials Processed 3 Continuous lbhe
3, Raw Materials % By Wt. Raw Materials % By Wt,
B. FUEL BURNING EQUIPMENT
1. Gross Heat Input {105BTU/HR) 30 __
2. Type Heat Exchange K] Direct . O Indirect O internal Combustion Engine

PRIMARY FUEL

3. a. Type of Fuel: idual Oil Nms_ccECO“N‘E:DAg{aEUEL

b. Heating Value {Btu/Ib}: 18,900 ' 16,000
4, Method of Firing: 2 Burmer Nozzles ] Burner Nozzle
5. % Sulfur In Fuel (Dry): 0.29 : Nil
6.- % Ash Content of Fuel (Dry): _0.1 Max. 0.9
7. Amount Bumed/Yr, < _1,000 (10° gallons) < 150 (103 gallons)

Units:  Solid Fuel (Tons) CCiquid Fuel (10°Gal.) Gaseous Fuel {10°Ft.3)
C. INCINERATION : ' “
1. Type of Unit
2. Constituents of Weste {s)
3. Waste Code Clo mi (] O - [O4 Os Cs
4, Amount Bumed (ibs./hr.) - Type of Auxil, Fuel (If Any)
D. STORAGE FACILITY
1. Tank Contents
2. Type of Tank or Bin Height or Length (Fv)
3. Capacity (103Ft3) O Equivatent or Actual Diameter (Ft.j _
wodGal) OJ : .
THE REMAINING QUESTIONS ARE TO BE ANSWERED ONLY FOR LIQUID STORAGE

4. Vapor Pressure at 70°F (PSIA) __ ' Storage Temp. If Not Ambient (°F)
5. Filling Rate (Gal/Min) _ Annual Throughput (107 Gal/Yr)
6. Method of Fill O Top O Bottom [J Submerged [ Other (Expiain Below)
7. Color of Tank O Wnite (] Other  ExposedtoSunsRays [dYes [INo
8. Insulation'Data for insulated Tanks (Volatile Organic Substances)

Type ., Thickness {Inches) : ., Thermal Conductivity {BTU/HR/FT2/°F)

For Department Use Only

(T L] 1-C 13




1)
2)
3)
b)

5)
6)
P
8)
9)
10)
11)
12)

13)

14)

15)

16)

17)

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
Division of Environmental Quality

SOURCE DATA SHEET - BOILERS BURNING LIQUID WASTE

Burning Rate of Waste (1b/hr) 900# - 1,000#/hr./Boiler
Density of Waste (1lb/gal) 6# to 8#/gal.
Net heating value of waste (BTU/1b)_ 16,000 to 18,000 BTU/1b.
Boiler Type - Model ete..... #4 Babcock & Wilcox — BH9033 -
0il Burning Steam #F1212
#5 Wickes Boiler Co. - BH-1 0il
Burning Steam #D3784
Boiler Capacity (106BTU/hr)__35-40 x 106 BTU/hr.
Burning Rate of the commercial fuel (1lb/hr) 1600-3400 1lb./hr.
Temperature in Fire Box 1,850° to 2,100°F
Residence time (sec)-at above temperature 5-6 seconds
What 1s the minimum destruction efficiency of hydrocarbons 99.9009
Principal organic hazard components See Attachment No. 1
Is the'burning device located in an area zoned for industrial
use? _XYes _ No
Include the emissions in lb/hr of all possible contaminants (including
COp & H20)._ Attachment No. 2.
Provide a listing of each specific waste, and the composition
of each waste. Attachment No. 3 :
Explain what record-keeping procedures are used to monitor the waste
burned. Attachment No. 4.
Describe how the waste feed rate will be continuously monitored.
Will flow meters be used? Will waste fuel be fed on a batch basis?
Attachment No. 5

Explain how the waste is generated. Show unit operations'and include

flow diagrams. On site generated. Attachment No. 6

Demonstrate that the device has a minimum combustion efficiency of

at least 99.9%7 as determined by the following formula where Carbon

Dioxide (CO5) and Carbon Monoxide (CO) are measured in concentration

by volume: ‘
Combustion Efficiency = CO,/(C02+C0) x 100% Attachment No. 7

You are required to continuously monitor O, and either CO or total

Hydrocarbons. Please submit details on the sampling equipment,

sampling procedures and sampling locations. Attachment No. 8

You are required to have a full time operator present when the waste is

burned. The engineer-in-charge must possess, 1-C "Blue Seal" third

class engineers license. Please send copy of his license. Attachment No.




Attachment No.l

Question NO. 10)

Principal Organic Hazard Components

Recovered solvents, off spec products and still bottoms of aldehydes,
alcohols, esters, ketones, hydrocarbons and other organic chemicals
and their decomposition products.



)

Attachment No. 2

Question No. 11)

Emissions w/o

Contaminant Name Controls (lbs/hr)
Sulfur Dioxide . 4.5

Carbon Monoxide 0.5
Nitrogen Oxides 4
Hydfocérbons 0.5
Particulates 2

Carbon Dioxide 10%

Water Unknown

How Determined

Stack Test
AP-2

Stack Test
Stack Test

_Stack Test

‘Orstat Test



)

Attachment No. 3

Question No. 12

WASTE PRODUCT RECORD
Waste Description (at 70°F)

PHYSICAL PROPERTIES OF THE WASTE:

Physical state at 70°F: SOLID SEMI-SOLID [LIQUID] OTHER:
Viscosity at 70°F: [LOW] MEDIUM HIGH

Flash Point:below 140F Closed Cup Open Cup

pH Range: 1-3 3-5 5-7 [8-9] 9-11 11-13 N.aA.

Layering (for liquids only): [NONE] MULTILAYERED BILAYERED
Specific Weight: .8000 to 9250 (as # per unit).

Vapor Pressure: Unknown (for liquids only; in mm Hg at 70°F)
BTU/LB : 12 800 '
ASH CONTENT @650°C H .3 toe 1l
CHLORINE BY WEIGHT(%): O-TRACE OR Trace %
SULFUR BY WEIGHT(%) : O-TRACE OR None Z
CHEMICAT, COMPOSITION
Component

. The following materials, but not limited to, recovered solvents, off

specification organic materials and still bottoms of aromatic and
aliphatic aldehydes, alcohols, esters, ketones, hydrocarbons, and/or
thelr decomposition products can be present in varying amounts

acetone, butyl alecohol, cyciohexane, ethyl acetate, ethyl, methyl,
isopropyl alcohols, heptante, hexane, isobutanol, isopropyl acetate,
methyl ethyl ketone, toluene, acetanisole, acetates C8 to Cl2, aldehydes
C7 to C18, allyl caproate, amyl benzoate, substituted alcohols,
aldehydes and acetates, alcohols C7 to Cl2, aromatic alcohols, aldehydes
and acetates, xylene, dimethyl butane, propylene, isobutane and other
materials used by the flavor and fragrance industries.



7 Attachment No. 4

Question No. 13

Waste Recordkeeping - Monitoring Procedure

Incoming Material

1. Specific Organic: By Gas Chromotography

2. Halogen Content: Flame test, modified from National formulary,
Eleventh Edition, pg. 46

Blend (FPuel) Waste

1. Acid Value: By Titration
2. Moisture Content: By Carl Fisher method.

3. Ash Content: Residue on Ignition - from U.S. pharmacopeia,
16th Revision, page 907

4. Halogen Content: Flame Test — modified from National Formulary,
Eleventh Edition, pg. 46

All lab analysis records are maintained on-site.



ﬁﬁaw Attachment No. 5

Question No. 14)

There are no flowmeters and the waste fuel will be fed on a batch basis.

I

»

1,500 gal. Sight
Feed Tank Glass

Feed to Boller

Waste
Fuel

Boilers No. 4 & 5 have 3 nozzles each. Two are on Commercial Fuel
and one is on Waste Puel. It takes 10 to 15 hours to feed in the
1,500 gallons of waste fuel.

)



Attachment No. 6

Question No. 15)

Recovered Solvents,
Still Bottoms, etec.
from plant processes

v

Hazardous Waste
Treatment Facility

Bldg. 10X

4,000 gallon
Bulking Tank

i

Boiler #4 and #5

J

Propylene &
Isobutane

Pressure
Tank
250 Gallon



)

Attachment No. 7

Orstat Test showed Carbon Dioxide (CO») reading registered 11%.

COp range is 9 to 13% by volume
Combustion Efficiency = C02/¢o, 4 oo X 100%
(CO percent at 9% CO3
99.9 = 9/9 = Cco x 100%
99.9 (9 + CO) = 900
899.1 + 99.9 CO = 900
99.9 CO = 900 - 899.1
co = -9/99.9
CO = .009009%
(CO percent at 13% COp)

99.9 = 13/13 + co x 100
99.9 (13 + CO) = 1300
1298.7 + 99.9 (% Cb)'= 1300
co 1.3/99.9

.013013%

co

Limit 9% CO» = 90 ppm or .009%
Limit 13% CO = 130 ppm or .013%



Attachment No; 8

Question No. 17)

Analyzer 0o
~~ CO Analyzer
Economizer il Induced
Draft Stack

Boiler

Porced
Draft
Fan

Pictured above is the O, and CO analyzers location in boiler.
0o is Westinghouse Zerconium Unit
f*$> . CO is Princeton Research Infra Red' Unit

)
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S

: SYSTEM OVERYIEW .
MODEL 218 PROBE-TYPE OXYGEN SENSING SYSTEM

. GENERAL
The Westinghouse Probe-Type Oxygen Analyzet is a

. heavy duty industrial pack:ge designed to measure the net

concentration of oxygen in an industnal process; i.e., the
oxygen remaining after all {uels have been oxidized. It
performs this task without the use of a sampling system.

The equipment measures oxygen percentage by reading
the voltage developed across u heated electrochemical cell
which consists of a small yttria-s1abilized, zirconia disc.
Both sides of the disc are coated with porous metal elec
trodes. When operated at the'proper temperature (main-
tained by a Temperaturc Controller), the millivolt output
voliage of the cell is given by the following Nernst equa-
tion:

EMF =KTlog ) 13+ C

Where: P2 is the partial pressure of the oxygen in the meas-
ured gas on one side of the cell, and P1 is the partial pres-
sure of the oxygen in the reference gas on the other side,
Normal air from a clean, dry, instrument air supply (20.95 %
oxygen) is used as the reference gas. T is the absolute tem-
perature; C is the cell constant, and K is an-arithmetic con--

stant, : ‘
When the cell is at operating temperature and there are

.unequal oxygen concentrations acrossthe cell, oxygen ions

will travel from the high partial pressure of oxygen to the
low partial pressure side of the cell. The resulting logar-
ithmic output voltage is approximately 53 mV per decade.
Because the magnitude of the output signal is proportional
10 the logarithm of the inverse of the sample oxygen partial

' pressure, the output signal increases as the oxygen concen-

tration of the sample gas decreases. This characteristic en-
ables the analyzer to provide exceptional sensxtivuy at low

*'. oxygen concentrations.

The Model 218 Probe-Type Oxygen Sensing Equlpmcnt
measures net oxygen concentration in the presence of all
the products of combustion, including water. It may there-
fore be considered as an analysis on a “wet” basis. In com:
parison with’ older methods, such as the Orsat apparatus,
which provides an analysis on a “‘dry™ gas basis, the “wet”
analysis will, in general, indicate a lower percentage of
oxygen. The difference will be proportional 1o the water
content of the sampled gas siream.

System Conﬁgumn‘on

Al the end of this section on page 9 is 2 fold-out diagram
fllusirating an overview of the possible Westinghouse Oxygen
Analyzer Systems referred to in this instruction book. Since
many references in this section will be made to this diagram,
the page should be unfolded and used as a refesence as you
continue through the Instruction Book.

Figure 1 on the following page lists the various Westing-
house part numbers for available oxypen analyzer systems
as well as the reference item aumbers in Figure 12 for the

elements making up a system. By ceferring to the Shipping

& Receiving documents or the customer copy of the West-

inghouse Shop Order, identifying the individual compo-
nents in your sysiem and locating them on the Figure 1

table, you will see how your system’s components work
together as 2 fully operational system.

The Sensor

liems 1.and 2 jn Figure 12 :]Iusuate the oxygen probe.
The probe is the sensor element in the Westinghouse Oxy-
gen Analyzer System. The probe fits directly into the
process gas stream, thus no sampling system is required.

It measures the net concentration, developing a voltage
which is a function of this concentration. Probes are avail-
able in five lengths (18 inch, 3, 6, 9, and 12 ft.). The probe
unit is equipped with a ceramic filter and heat shield and is
also available with 2 flame arrestor that meets Factory Mu.
tual (F.M.) approval.

A probe is also availablé for use with the 2 Point Cali-
brator, which provides an automatic.calibration check every
24 hours. This option also provudes remote calibration
check on command. ltem 2 in Figure 12 repreSents th:s
version of the probe. | .

A detailed description of the standard probe construc-
tion is given on page 5 with installation instructions on
page 11 and service and trouble shooting on page 24,

The Electronics Package :

* The electronics package is a field mounted housing or
housings containing the Probe Temperature Controller,
power supply and amplifier.

The Temperature Controller maintains the temperature
of the oxygen sensing cell at a constant 1550 degrees F
(843 degrees C) by modulating the duty cycle of the 115V
heater in the probe. The.temperature controller is an elec-
tronic printed circuit board and is enclosed in either 3
NEMA 12 or a hazardous area type enclosure,

The power supply for the temperature controller re-
quires a sccond printed circuit card which is always housed
withthe Temperature Controller.

The amplifier accepts the millivolt sxgnal generated by
the serising cell in the probe and produces a standard 4-20

" ma. current signal to be used with remotely connected de-

vices. Normally this amplifier is integrally mounted on the

" same printed circuit card as the power supply. Thus the

two cards, the Temperature Controller and power supply/
amplifier.cards, represent a complete electronic package.
The amplifier is either logarithmic or linear with the linear
version available with either non-isolated or isolated input/
output. ltems 3, 5 and 7 in Figure 12 illustrate the three
available packages for this standurd two-card confi jguration.

Jtem 3 represenis the NEMA package, ltem S s the Haz-
ardous Area package and Item 7 is the NEMA Two-Point
Calibrator package.

1.B. 10€-101
1
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When special sysiem nceds seyuire exceptional radio
frequency interference proteciion, the minplifier function
is omitted from the basic iwo-card package and the ampli-
fier function is performed by a separate amplifier and its
24 voit power supply. Items 4, 6 and 8 in Figure 12 rep-

- resent the NEMA, Huazardous Area, and Two-Point Cali-

brator packages containing the Temperature Controller and
power supply only cards. Itemns 9 and 10 are the remote
amplifier with isolation and RFI protection and its 24V
power supply. :

Regardless of which electronic package is selected, a
4-20 ma current signal is produced for use with the available
computer, control, or display elements. !

A detailed description of all the electronic packages is
given on page 7, installation instructions are on page 12 and
service and troubleshooting are on page 24.

Because of the special nature of the Two-Point Calibra-
tor packages (Items 7 and 8 Figure 12), and the additional
functions performed by the package, a separate instruction
bulletin (IB 106-103) describes these.packages in full detail.

Computer Elements ‘

The probe sensor and electronics package produce a sig-
nal proportional to the logarithm of the inverse of the sam-
ple oxygen partial pressure. It is often desirable, however,
to obtain a signal linearly proportional to oxygen. Such a

linear signal is necessary when two or more sensor element

signals are to be averaged in order to obtain a more repre-

1.5, 104-1)

-
-

sentative reading over large duct cross sections or when the
measurement signal is to be used in 2 closed loop control
Systemn where constant loop gain is desirable.

The VERITRAK inverse analog generator module (ltem 11
Figure 12) and the 24V power supply (Item 10, Figure 12)
provides the lincarizer function when required. A descrip-
tion of this element along with installation angd service in-
structions is included in the Instruction Bulletin 1B-101.806.

When several probes are used in the same duct and an
average value is required, an averaging module (Item 12,
Figure 12) is required. This module accepts up 1o six lin-
earized oxygen signals and produces a single output, A de-
scription of this element along with instailation and service
instructions is included in Instruction Bulletin [B-SP-1872.

Display Functions
A number of recorders, recorder/controliers or indica-
tors (Item 13, Figure 12) are available for use with the West.

-inghouse Oxygen Analyzer systems. These components

accept the 4-20 ma signal from the amplifier, linearizer or

averager to_indidte. record or control the oxygen value.
Recorders include a round chart model which provides a

24-hour record on a single chart (See 1B-105-003), an Op-

timac Recorder with horizontal scale and vertical paper

trave] (See IB-104-601) or 2 VERITRAK strip chart recorder
controller with vertical scale. Indicators can include vertical
volimeters (1B-104-602), Servo-driven indicators
(1B-101-435) or solid state, all-electronic analog displays.
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Trentaon, N. J. 08625

IDENTIFICATION CARD

Licanse Neo. e Expiration Date 2-28-3y

C!u;matlnn-en‘do _l-ﬁ____ 1ssus No. .__2‘3.1__

The lcensee identifled hereon hotds the above classification and
grads. Licanse Cartificate is pasted where empioyed. .

. . g o—
eSS

e At Lyt ¥

P e e oy
- e

Avan N° 137533

beums:“m'o%‘lggr" na Industry Wi (R-7-80)
Mechanical lm;%tlcn Bureau oL, e
Dssﬁi?g’l%:ﬁbg‘aan ) =
1

Expiration Date ._3 31"8'&

<
1 Cussmutfn-cndl A= isueNo.

b tedee ws

4
H
«
H

Name =% °TH§;§- -81;;1‘3! arace. *zmm:::um:*:s;::&mmw me
"Aedrm LAMB ol 2
CLIFTON, NJ 07013 , Mame JOSEFH KLUCZNIK
Signature ._idés_é %‘\/ Agaress 26 CUTLFR STRERT -
This Identification car with LI Signed . - CLIFTON, NJ O70LL s
griginal mtst 2e returned for renewm ! Signature )
—— e = Senzenz om 3t Tais tnanufirnrinndcara shodld B¢ pos with Liconse. Siqneg
) 1 original an be raturncd fof renewal,
. - ——— - . PPpe P ¥ AN RREE X R i e il A
3 . m'=~m160032
Ff. Ds::.a:?t?n'-m of Laser Mi-2 {R-2-823
. . Mechanicai lm%oczﬂon Bunl
| Tranton, N. 4. 08628 0392
. IDENTIFICATION CARD
i License No, _A=63112 a&? _)__n].-“_%é:%g_
" cmfiationGrade LG 1-C ‘ssua No. il
¢ Jiconses [dentifled heroon holds tha above classification and
€;3de. Licanse Cartificate is postsd where smployed.
CT Aiamre SENS :
Adgress . 12 IRVINGTON PLACE
. —CLIFTON, NJ 07013
“a, - - . ) ) J\g_Lﬂ‘ hon 9

JRIL JO g ]

Signature ‘( 1Az ,(,0 \)

This Identification card shokffd be Bosted with License. Signed
orialnal must de returned for renawal,

T e m m e Wferr st m e s mivhe oW ¢ s ee = P

At o = a

SNt , - .



GIVAUDAN CORPORATION
125 Delawanna Avenue
Clifton, New Jersey Q7014
Phone: (201) 546-8000
Cable: Givaudanco, Cliften
Telex: 138801

.,

March 27, 1984

Mr. T. Micai

Assistant Supervisor

Permits and Certification

N.J. Department of Environmental Protection
Bureau of Air Pollution Control

CN-027

Trenton, New Jersey 08625

Dear Mr. Micai:

Re: Submittal of Supplementary Information
Alr Certificate Tracking No. 825353 & 825354
Boilers No. 4 and 5 :

As per your request, the questionnaire regarding our Boiler #4
and #5 waste fuel boiler and the hazardous waste boiler exemption
[N.J.A.C. 7:26-12.1(b)(7)] 1s enclosed.

If you have any questions concerning this submittal, please con—
tact me at (201) 365-8486.

Sincerely,

- GIVAUDAN CORPORATION
— 72
/.

ohn T. Angiol
Assistant Director
Environmental Affairs

JTA:1k
Enclsoures
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L% TFonhNEM. 003 Side 1
1779
: NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
‘ BUREAU OF AJR POLLUTION CONTROL -
. RECEIrp
APPLICATION FOR g£
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS &3@1?|\§ng8 AH laz
AND
] 57
CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUI l};z-'-n" s EDF

TO: New Jersey Department of Environmental Protection
Bureau of Air Pollution Control
CN- 027
Trenton, New Jersey 08625

Read Instructions Before Completing Application

1. Full Business Name GIVAUDAN CORPORATICN

2. Mailing Address 125 Delawanna Avenue — Clifton, N.J. 07014
{No.) {Streot {City) (State) (Zip Code)
3. Division and/or Plant Name —Same-
4. Plant Locati =Same= —
? on— NoJ {Street) {Municipalityl — (Countyl

SECTION A.

5. Location of equipment or}gemim((sldi ] ept., ares, stc.) Bu:.ldim; 7

6. Nature of business

7. Estimated starting date of construction E::d.st:.ng Boiler No. 5
8. Date equipment to be put in use ZAC

9. Plant Contact M_mm_mmm&mmmqmm
-~ Name (Print or type) itle Teleghone No,  *

REASON FOR APPLICATION (CHECK ONE)
‘ ) “’ T3 New Equipment without Caontrol Apparatus . CJ Modification to Existing Equipment
/ O"\ CJ New Equipment with Control Apparatus 3 Modification to Existing Control Apparatus
E \LQ J New Contral Apparatus on Existing Equipment O Painting Tank White

W 1 {1 Five Year Renewal of Certificate No. (sl
& Other (Explain) ‘el

' / STACK INFORMATION (EQUIVALENT STACK INFORMATION)
1. Company Designation of Stack (s} No. 5 Boiler Stack '
2. Previous Certificats Numbers {if any) None —
o 3. a. Number of Sources Venting to this Stack i {Comptete a separate VEM-004 far each source)
rd b. Number of Stacks Venting Sourcs Oparation (s),
2 4, Distanca to the nearest Progerty Line (ft.) — 160
g 5. Stack Diameter (inches) _36
7] 6. Discharge Height Above Ground (ft.) ' 30
: 7. Exit Temperature of Stack Gases (°F) 400
8. Volume of Gas Discharged at Stack Conditions {A.C.F.M.) _ 16,000
9. Discharge Directian (3 Horizantal Rup {1 Oown
The infarmation supplied on applications VEM-003 and VEM-OO4 including xhe data in supplements, is to the best of my knowledge
true and correct.
W(QQL%,\ S. TU‘W‘\ ' - December 17, 1982
Signature Date
William S. Turetsky Director Safety & Envirommental Protectic
Name {Print or type] Tile

This application will not be processed unless proper fee is submitted.

F
~ FOR DEPARTMENT USE ONLY OR ASSISTANCE CALL (609) 292-6716

/ (CIO-CT0-6FE  FUEEER

{ovar)
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NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF AIR POLLUTION CONTROL
APPLICATION FOR
PERMIT TO CONSTRUCT, INST ALL OR ALTER CONTROL APPARATUS OR EQUIPMENT
" AND
CERTIFICATE TO CPERATE CONTROL APPARATUS 0!-_1 EQUIPMENT -
Source Emissions And Source Data Form
{Complete this form for each source and submit
with application Form VEM-003)
SOURCE INFORMATION
1. Sourca Description Boiler No. 5
w - -
z 2. Operating Schedule 24 8760 ‘ 1956
E Hours/Day Hours/Year o QOperstion Starting Date
w - ) . .
“ 13 % Annual Preduction Throughput - 25 2. 3 .25
" By Quarter Jan.-Msr. Apr.-lune July-Sept, Qet.-Dec.
4. Volume Of Gas Discharged 16,000 Source Discharge " 400
From This Source {ACFM) : : Temperatura (°F) :
CONTRAL APPARATUS ON SOURCE . - © Annusl Operrting No. of Sources
. < o Cast ,{Ooligrs) . Cost {Dolisre) Connected
w Primary Nane N/A . N/k ) 1 :
= . . .
3 ] L
- Secondary —
5 Y :
. [ = 7 e, .
@ Tertiary —_— —
AIR CONTAMINANTS FROM SOURCE
CONTAMINANT NAME Emissions w/o . Emisslons with How
Conrral {Ibe./Ne.) Cantre) (bs/hr.Y Oetermined
4.5 : . Stack Test -
< 0.5 - ' . - T £-4g ]
° 4 , Stack Test
° . - e .
5 0.5 : Stack Test
g :
@ 2 . Stack Test

TO INSURE PROPER COORDINATION BETWEEN VEM- 003 AND VEM- 004 FORMS, INSERT IDENTICAL COMPANY NAME ANI
. DESIGNATION OF STACK FROM VEM-OO3 SlDE 1. . .

- . ' CIVADDAN CORPORATION
. Full Business Name
Boiler No. 5§

t .

_Oorﬁpanv Des‘ignation of Stack (s) -

R



Sida 2

SECTION H

A. MANUFACTURING AND MATERIALS HANDLING
1. Process Description :

2. Total Amount. CJ Basth Ib/bateh, hr/batch
Materials Processed ] Continuous fbihr
3, Raw Marurials ' % By Wt. Raw Materials % By Wt,

B. FUEL BURNING EQUIPMENT

1. Gross Heat Input {108BTU/HR) 30 S—
1 2. Type Heat Exchangs &] Direct ) . O indirect O internal Combustion Engine
- . - . PRIMARY FUEL SECONDARY FUEL
13, a. Typeof Fuet; . Resddual Oil . Non-comercial fuel

b. Heating Vslue (Btu/lbsoe 48,500 , ™. 16,000 : . .

4. Method of Firing: 7B B‘;n%gr Nozzles 1 Burner Nozzle -

5. % Sulfur In Fuet {Dry): : : : _Nil

6. % Ash Content of Funl (Dry): _ 0+ 1 Mo, o 0.9

7. Amount Burned/Yr, <_1,000 (10° gallons) ___ <150 {10° gallons)

Units:  Solid Fuel {Tons) - équuid Fuel (10°Gal.)) * Gaseous Fuel (10%Ft3).

C.. INCINERATION
1. Type of Unit_.

2. Constituents of Wasta {3}

.3, Waste Code o jmil 02 3 - s s Cls

4. Amount Bumed (Ibs./hr.) - Typeof Auxil. Fuel {if Any)
D. STORAGE FACILITY ot
1. Tank Contents :
2. Type of Tank or Bin o Height or Length {Ft.}
3. Capacity {103Fe.3) a . Equivalunt or Actust Diameter {FL)

: SRR f10%Gat.) 01 ’ .

THE,REMAINING QUESTIONS ARE T0 BE ANSWERED ONLY FOR LIQUID STORAGE

4. Vapor Pressure it 70°F {PSIA) . ‘Storage Temp. 1f Not Ambient (°F)
5. Filling Rate (Gal/Min) _- ' Annual Throughput {103Gal/Yr)
6. Mathodof Fill ~ - O Top - O Bottom ] Submerges [ Other (Explain Below)
7. Colorof Tenk . O white O other  ExposedtoSunsRays (JYes [No '

8 Insulatioq’Data for Insutated Tanks (Volatile Organic Substances)
Type , Thickness {Inches) ., Thermal Conductivity (BTU/HR/FT2/°F) _

.-. . . ‘
. . .

L)“ -

For Departmmt Use Only

a8
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Ferm''VEM. 003 Side 1

NEW JERSEY STATE DEPARTMENT . OF ENVIRONMENTAL PROTECTION

BUREAU OF AIR POLLUTION CONTROL

APPLICATION FOR S%:ﬁ :
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATU zauwﬁqg' AH '82
AND

RECEJVED

CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIP ‘- oo g F
DIV. oF' & ;9{ ESTioN
TO: New Jersey Department of Enwronmental Protection Q AUTY
Bureau of Air Pollution Control
CN- 027

Trenton, New Jersey 08625
Read Instructions Before Completing Application

1. Full Business Name GIVAUDAN CORPORATION

2. Mailing Address 125 Delawanna Avenue Clifton, N.J. 07014
) . INo.) {Street) City) (Stage) {Zip Code)

3. Division and/or Plant Nama -S%

4, Plant Lacdtian P :
NaJ (Streat) (Municipality) {County)
5. Locatian of eqmpmam on premises{{Bidq., Dept., area, etc.)

Building 7
6. Nature of business _____Aramatic Chemicals
7. Estimated starting date of construction wm 4
8. Date equipment to be put in use
9, Plant Contzct Wi

REASON FOR APPLICATION {CHECK ONE) :
0 New Equipment without Control Apparatus 3 Modification to Existing Equipment
O New Equipment with Control Apparatus ] Medification to Existing Control Apparatus
] New Control Apparatus on Existing Equipment 3 Painting Tank White

(O Five Year Renewal of mf’ cate No, Is),
&1 Other (ExplainfZ; ed koiler r equiring Alr Permit under Hazardous Waste Regu.

SECTION A

& o A . ~
] Name {Print or :vne) . Title Telephone No.

SECTION B

STACK INFORMATION {(EQUIVALENT STACK INFOR.MATION'
1. Company Designation of Stack (s) No. 4 Boiler Stack
2. Pravious Certificata Numbers (if any) None
3. a. Number of Sources Ventingto this Stack ____ 2 ____ (Complete 3 serarate VEM-004 for esch sourcel
b. Number of Stacks Venting Source Operation (s)..
4. Distance to the nearest Property Line {ft.} 160
5. Stack Diameter {inches) —
6. Discharge Height Above Ground (ft.) 135
7. Exit Temperature of Stack Gases (°F) 400
8. Volume of Gas Discharged at Stack Canditians [A.C.F.M.) 32,000
8. Discharge Direction (3 Horizental Up . (O Oown

SECTION C

__.Theinformation supplied'an anphcatlom VEM-003 and VEM-004 including the datain supplements Is to the best of my knowledge
true and carrect. .

—LAZ.LQ-QL&“_—' H@:‘Z December 15, 1982

“Signature Date
William S. Turetsky Director Sa.fety&Emriromnental Protec:
Nam (Print or typeF - ~Thia

e
- This apnhcatmcﬁwilr fiot be processed uniess proper fee is submitted.

FOR A$ISTANCE CALL {609) 292-6716 .
FOR DEPARTMENT USE ONLY, .

{ovar)
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rorm VEM-004

-‘-.' . . , . 1m
) NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION
£ R‘ BUREAU OF AIR POLLUTION CONTROL
APPLICATION FOR ,
PERMIT TO CONSTRUCT, INSTALL OR ALTER CONTROL APPARATUS OR EQUIPMENT
AND
CERTIFICATE TO OPERATE CONTROUL APPARATUS OR EQUIPMENT
Source Emissions And Source Data Form
{Complate this form for each source and submit
with application Form VEM-(03)
SOURCE INFORMATION
1. Source Description Boiler No. 4
= | 2. Operating Schedul
T g [T TPerrne SRedut 24 8760 1947
g Hours/Day Hours/Year Operstion Starting Date
w 25 25 25
9 13, % Annual Production Throughput 25
" By Quarter Jan.~-Mar, - Apr.-.lum duly-Sept. Oct,-Dec,
4. Volume Of Gas Discharged : Source Discharge
oo From This Source {ACFM) 16,000 Temperature (OF) 400
OONTROL A"AnAws ON QOURCE GIDMI' ’ Annual Operating No. of Sourcs
Cost [(Dollars) Cont {Dolisrs) Connected
' w Primary None N NA -2
2 )
(1T}
@« Tertiary —_ —_—
AIR CONTAMINANTS FRCM SOURCE
CONTAMINANT NAME Emisslans w/o Emissions with How
Control {lbe./he.) . Control {ibs./hr.y Determined
- Sulfur Dioxide , 4.5 Stack Test
Carbon Monoxtide ) < 0.5 : . AP-42 .
: Nitrogen Oxides ‘4 . Stack Test
_O_ & . ’ ) .
5 Bydrocaihons C < 0.5 Stack Test
w . )
“ | particulates 2 Stack Test

.|_

TO INSURE PROPER COORDINATION BETWEEN VEM- 003 AND VEM- 004 FORMS, INSERT IDENTICAL COMPANY NAME AN
DESIGNATION OF STACK FROM VEM- 003, SIDE 1. .

. GMUDANGJRPOMION

Full Business Name

P ) Company Designation of Stack (s) Boiler No. 4 d

. lover)



Side 2

SECTION H

A, MANUFACTURING AN_D MATERIALS HANbLING
1. Process Description

2. Total Amougt. O Batch 1b/batch, - hr/batch
Materials Processed J Continucus Ib/hr
3. Raw Matsrials % By Wt Raw Materials % By Wt.

8. FUEL BURNING EQUIPMENT

1. Gross Heat Input (106BTU/HR) 30 —
2. Type Hest Exchange £] Direct . O Indirect O Internal Combustion Engine
_ PRIMARY FUEL SECONDARY FUEL
3. a. Type of Fuel: Residual 0il Non-cammercial fuel
b. Heating Value (Btufib):—_—>r900 \ 16,000
4, Method of Firing: 2 Burmer Nozzleg 1 Burner Nozzle
5. % Sulfur In Ful (Dry): 0.29 : Nil
6. % Ash Content of Fael (Dry): _0.1 Max, ) 0.9
7. Amount Burned/Yr, < 1,000 (105 gallons) o < 150 (10° gallons)
Units:  Solid Fuel {Tons) Cliquid Fuel {10°Gal.)) Gasecus Fuel {10%F¢.)
C. INCINERATION ' ' : '
1. Type of Unit

2. Constituents of Waste (s)
3. Waste Code Clo h 02 O3 - 4 Os Os
4. Amount Bumed {Ibs./hr.) : - Type of Auxil. Fuel (if Any)

D. STORAGE FACILITY

1. Tank Contents
2. Type of Tank or Bin Height or Length (Ft.)
3. Capacity (163Fe3) O Equivalent or Actual Diameter (Ft.j
ae*Gal) O ~ .
THE REMAINING QUESTIONS ARE TO BE ANSWERED ONLY FOR LIQUID STORAGE
4. Vapor Pressure st 70°F (PSIA) i Storage Temp, If Not Ambient (°F)
5. Filling Rate (Gal/Min) _ ' Annuat Throughput (107 Gal/Yr)
8. Method of Fill O Top O Bottom [J Submerged [ Other {Explain Below)
7. Calor of Tank ‘ ] White O Other  ExposedtoSunsRays LClves [ONo
8. Insulation'Data for Insulated Tanks {Volatile Organic Substances)
Type —_______, Thickness (Inches) -, Thermal Conductivity (BTU/HR/FT2°F)
For Department Usa Only

L rel-cf -t




1)
2)
3)

4).

5)
6)

7).

8)
9)
10)

11)

12)

13)

14)

15)

16)

17)

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
Division of Environmental Quality

. SOURCE DATA SHEET - BOILERS BURNING LIQUID WASTE

Burning Rate of Waste (1b/hr) 900# - 1,000#/hr./Boiler
Density of Waste (1b/gal) 6# to 8#/gal. ’
Net heating value of waste (BTU/1b) 16,000 to 18,000 BTU/1b.
Boiler Type - Model etc..... #U4 Babcock & Wilcox - BH9033 -
0il Burning Steam #F1212
#5 Wickes Boller Co. — BH-1 Qil
Burning Steam #D3784
Boiler Capacity (106BTU/hr) 35-40 x 106 BTU/hr.
Burning Rate of the commercial fuel (1lb/hr) 1600-3400 1b./hr.
Temperature in Fire Box 1,850° to 2,100°F
Reéi&ence time (sec)-at above temperature 5-6 seconds
What is the minlimum destruction efficiency of hydrocarbons 99.9009
Principal organic hazard components See Attachment No. 1

Is the'burning device located 1n an area zoned for industrial

use? _XYes- __ No

Include the emissions in 1b/hr of all possible contaminants (including

COp & Hy0). Attachment No. 2.

Provide a listing of each specific waste, and the composition

of each waste. Attachment No. 3 '

Explain what record-keeping procedures are used to monitor the waste

burned. Attachment No. 4.

Describe how the waste feed rate will be continuously monitored.

Will flow meters be used? Will waste fuel be fed on a batch basis?
Attachment No. 5

Explain how the waste is generated. Show unit operatioﬁs'and include.
flow diagrams. On site generated. Attachment No. 6

Demonstrate that the device has a minimum combustion efficiency of

at least 99.9% as determined by the following formula where Carbon
Dioxide (COp) and Carbon Monoxide (CO) are measured in concentration
by volume: : '
Combustion Efficiency = C03/(CO0o+CO) x 100% Attachment No. 7
You are required to continuously monitor O, and either CO or total
Hydroecarbons. Please submit details on the sampling equipment,
sampling procedures and sampling locations. Attachment No. 8

You are required to have a full time operator present when the waste is

burned. The engineer-in-charge must possess, 1-C "Blue Seal" third
class engineers license. Please send copy of his license. Attachment No.




Attachment No.l

Question NO. 10)

Principal Organic Hazard COmponeﬁts-

Recovered solvents, off spec products and still bottoms of aldehydes,
alcohols, esters, ketones, hydrocarbons and other organic chemicals
and their decomposition products.



Attachment No. 2

Question No. 11)

Contaminant Name

Sulfur Dioxide
Carbon Monoxide
Nitrogen Oxides
Hydfocérfons
Particulates
Carbon Dioxide

Water

Emissions w/o
Controls {(lbs/hr)

h.s
0.5
y
0.5
2
10%

Unknown

How Determined

Stack Test
AP-2

Stack Test
Stack Test

_Stack Test

‘Orstat Test



Attachment No. 3

Question No. 12

WASTE PRODUCT RECORD
Waste Description (at 70°F)

PHYSICAL PROPERTIES OF THE WASTE:
Physical state at 70°F: SOLID SEMI-SOLID [LIQUID] OTHER:
Viscosity at 70°F: [LOW] MEDIUM HIGH

Flash Point:below 140F Closed Cup Open Cup

pH Range: 1-3 3-5 65-7 [8-9] 9-11 11-13 N.A.

Layering (for liquids only): [NONEJ MULTILAYERED BILAYERED

Specific Weight: .8000 to 9250 (as # per unit).
Vapor Pressure: Unknown (for liquids only; in mm Hg at TO°F)
BTU/LB S 12.500 . ‘
ASH CONTENT €650°C  : 3 to 1
CHLORINE BY WEIGHT(Z): O-TRACE OR Trace %
SULFUR BY WEIGHT(%) : O-TRACE OR _None 2
CHEMICAL. COMPOSITION
Component

. The following materials, but not limited to, recovered solvents, off

specification organic materials and still bottoms of aromatic and
aliphatic aldehydes, alcohols, esters, ketones, hydrocarbons, and/or
thelr decomposition products can be present in varying amounts

acetone, butyl alecohol, cyciohexane, ethyl acetate, ethyl, methyl,
Isopropyl alcohols, heptante, hexane, isobutanol, isopropyl acetate,
methyl ethyl ketone, toluene, acetanisole, acetates C8 to Cl2, aldehydes
C7 to C18, allyl caproate, amyl benzoate, substituted alcohols, '
aldehydes and acetates, alcohols C7 to Cl2, aromatic alcohols, aldehydes
and acetates, xylene, dimethyl butane, propylene, isobutane and other
materials used by the flavor and fragrance industries.

cm-maa



Attachment No. 4

Question No. 13

Waste Recordkeeping - Monitoring Procedure

Incoming Material

l. Specific Organic: By Gas Chromotography

2. Halogen Content: Flame test, modified from National formulary,
Eleventh Edition, pg. 46

Blend (Fuel) Waste

l. Acid Value: By Titration
2. Molsture Content: By Carl Fisher method.

3. Ash Content: Residue on Ignition - from U.S. pharmacopeia,
16th Revision, page 907

4., Halogen Content: Flame Test — modified from National Formulary,
Eleventh Edition, pg. 46

All lab analysis records are maintained on-site.



Attachment No. 5

Question No. 14)

There are no flowmeters and the waste fuel will be fed on a batch basis.

!

1,500 gal. Sight
Feed Tank Glass

Feed to Boiler
r -

Waste
Fuel

~

Boilers No. 4 & § have 3 nozzles each. Two are on_Commercial Fuel
and one is on Waste Fuel. It takes 10 to 15 hours to feed in the
1,500 gallons of waste fuel.



Attachment No. 6

Question No. 15)

Recovered Solvents,
Still Bottoms, etec.
from plant processes

i

Hazardous Waste
Treatment Pacility

Bldg. 10X —»~ Boiler #4 and

#5

4,000 gallon 4
Bulking Tank

Propylene &
Isobutane

Pressure
Tank
250 Gallon



Attachment No. 7

Orstat Test showed Carbon Dioxide (CO5) reading registered 11%.

COo range is 9 to 13% by volume
Combustion Efficiency = C02/co, 4 go X 100%
(CO percent at 9% CO»
99.9 = 9/9 = co x 100%
99.9 (9 + CO) = 900
899.1 + 99.9 CO = 900
99.9 CO = 900 - 899.1
co = -9/99.9
CO = .009009%
(CO percent at 13% CO2)

99.9 = 13/13 + co x 100
99.9 (13 + CO) = 1300
1298.7 + 99.9 (% c0) = 1300
€O = 1.3/99.9
CO = .013013%

Limit 9% CO> = 90 ppm or .009%
Limit 13% €O, = 130 ppm or .013%



f;ﬁh . Attachment No. 8

Question No. 17)

Analyzer 03
A~ CO Analyzer
1= (oF
Economizer i! | Induced }k~8t i
ac

Draft
Fan
@‘— Boller
Forced
Draft

Fan

Pictured above 1s the 0, and CO analyzers location in boiler.
02 is Westinghouse Zerconium Unit

‘féﬁD . CO is Princeton Research Infra Red Unit
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.

February, 1981
Supersedes 1B, 106-101 Dated
Masch, 1978 and L.B. 106-102
Oatad June, 1979

[

.
Weutan ghousw Eh etric Curporution
Catiputer & Instrutentanon Division

Otrwilte, Ohso, U S.A, 43667

Hagan Madel 218

1.8, 165 101
Ynstruction Bullstin

Probe Typé .
Oxygen Analyzer
Paclkage

\J

»




7

. SYS'1EM OVERVIEW . .
MODEL 218 PROBE-TYPE OXYGEN SENSING SYSTEM

. GENERAL
The Westinghouse wae-Type Oxygen Analyzer :s a

. heavy duty industrial package designed to measure the net

concentration of oxygen in an industrial process; i.e., the
oxygen remaining after all fuels have been oxidized. It
performs this task without the use of a sampling system.

The equipment measures oxygen percentage by reading
the voltage developad across a heated electrochemical cell
which consists of a small yttria-stabilized, zicconia dise.
Both sides of the disc are coated with porous metal clec-
trodes. When operated at the*proper temperature (inain-
tained by a2 Temperature Controller), the millivoit output
vollage of the cell is given by the following Nernst equa-
tion:

Where: P2 is the partial pressure of the oxygen in the meas-
ured gas on one side of the cell, and P1 is the partial pres-
sure of the oxygen in the reference gas on the other side.
Normal ais from 2 clean, dry, instrument air supply (20.95 %
oxygen) is used as the reference gas. T is the absolute tem-
perature; C is the cell constant, and X is an-arithmetic con.-

stant, :
When the cell is at operating temperature and there are

; unequal oxygen concentrations across the cell, oxygen ions

will travel from the high partial pressure of oxygen to the
low partial pressure side of the cell. The resulting logar-
ithmic output voltage is approximately 53 mV per decade.
Because the magnitude of the output signal is proportional

- to the logarithm of the inverse of the sample oxygen partial
" pressure, the output signal increases as the oxygen concen-

tration of the sample gas decreases, This characteristic en-
ables the analyzer to provide exceptional sensitivity at low

"', oxygen concentrations.

The Modd 218 Probe-Type Oxygen Sensing Eqmpmem
measures net axygen concentration in the presence of all
the products of cambustion, including wates. It may there-
fote be considered as an analysis on a “wet* basis. In com:
parison with oldes methods, such as l.he Orsat apparams. .
which provides an analysis on a “dry® gas basis, the “wet”
analysis will, in general, indicate a lower percentage of
oxygen. The difference will be proportional Jo the watet
content of the wnpled gas stream.

System Conﬁgumion ]
At the end of this section on page 9 is a fold-out diagram

‘fllustrating an overview of the possible Westinghouse Oxygen

Analyzer Systems referred ta in this instruction book. Since
many references in this szction will be made to this diagram,
the page should be unfolded and used as a reference as you
continue through the Instruction Book.

Figure 1 on the following page lists the various Westing-
house part numbers for available oxygen analyzer systems
as well as the reference item numbers in Figure 12 for the

elements making up a system. By refercing to the Shipping

_& Receiving documents or the customer copy of the West-

inghouse Shop Otder, identilying the individual compe- -
neats in your system and locating them on the Figure 1
table, you will see how your system's components work
together as a fully operational system.

The Sensor

Items 1.and 2 in Figure 12 illust:atc the oxygen probe.
The probe is the sensor element in the Westinghouse Oxy-
gen Analyzer System. The probe fits directly into the
process gas stream, thus no sampling system is required.

It measures the net concentration, develoPing a yoitage
which is a function of this concentration. Probes are avail-
able in five lengths (18 inch, 3, 6,9, and 12 ft.). The probe
unit is equipped with a ceramic filter and heat shield and is
also available with a flame arrestor that meets Factory Mu-
tual (F.M.) approva!

A probe is also availablé for use with the 2 Point Cali-
brator, which provides an automatic calibration check every
24 hours. This option also prowdes temote calibration
check on command, ltem 2 in anure 12 repteiems this
version of the prabe,

A detailed description of the standard probe construc-
tion is given on page § with installation instructions on
page 11 and service and trouble shooting on page 24.

The Electronics Package

* The electronics packape is 3 f eld mounted housing or
housings containing the Probe Temperature Controller,
power supply and amplifier.

. The Tempemure Conurolles mamlams the temperature
of the oxygen sensing cell at a constant 1550 degrees F
(843 degrees C) by medulating the duty cycle of the 115V
heater in‘the probe. The.temperature controller is an elec-
tronic printed circuit board and is enclosed in either a
NEMA 12 or 3 hazardous area type enclosure.

The pawer supply for the temperature congroller te-
quites a second printed circuit card which is always housed
with-the Temperature Controller.

The amplifier accepts the millivolt sngnal generated by
the serising cell in the probe arid produces a standard 4.20

" ma. current signal to be used with remotely connected de-

vices. Normally this amplifier is integrally mounted on the

" same printed circuit card as the power supply. Thus the

two cards, the Temperature Controller and power supply/
amplifies.cards, represent a complete electronic package.

. The amplifm is cither logarithmic or linear with the linear

version available with cither non-isolated or isolated input/
output, ltems 3,5 and 7 in Figure 12 illustrate the three
available” packues for this standard two-card configuration.

ftem 3 sepresents the NEMA package, ltem S is the Haz-
ardous Area package and Item 7 is the NEMA Two-Point
Calibrator package.

1.B. 106-301
1
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When special system needs require exceptional radio
frequency interference protection, the ainplifier funciion
is omitted {rom the basic 1wo-card package and the ampli-
fier function is perforned by a separate amplifier and its
24 volt power supply. ltems 4, 6 and 8 in Figure 12 rep-

- resent the NEMA, Huzardous Area, and Two-Point Cali-
bratar packages containing the Temperature Controlles and
power supply only cards. Itemns 9 and 10 are the remote
amplifier with isolation and RF1 protection and its 24V
power supply. .

Regardiess of which eiectronic package is sclected, a
4-20 ma current signal is produced for use with the available
computer, control, or display clements. :

A detailed description of all the elecironic packages is
given on page 7, installation instructions are on page 12 and
service and troubleshooting are on page 24.

Because of the special nature of the Two-Point Calibra.
tor packages (Items 7 and 8 Figure 12), and the additional
functions performed by the package, a separate instruction
bulletin (IB 106-103) describes these.packages in full detail.

Computer Elements : )

The probe sensor and electronics package produce a sig-
nal proportional to the logarithm of the inverse of the sam-
ple oxygen partial pressure. It is often desirable, however,
to obtain a signal linearly proportional to oxygen. Such a

linear sipnal is necessary when two or more sensor element

signals are to be averaged in order to obtain a2 more repre-

LB. 105-100

-
-

sentative reading over large duct cruss sections or whien the
tneasurement signal Is to be used in a closed loup control
system where constant loop gain is desirable.

The YERITRAK inverse analog gencrator module (ltem 11.
Figure 12) and the 24V power supply (ltem 10, Figure 12) |
provides the lincarizer function when required. A descrip-
tion of this element along with installation and service in.
structions is included in the Instruction Bulletin 1B-101-806.

Whan several probes are used in the same duct and an
average value is required, an averaging module (ltem 12,
Figure 12) is requited. This module accepts up 10 six lin-
earized oxygen signals and produces a single output. A de-
scription of this element along with installation and service
instructions is included in Instruction Bulletin IB-SP-1872.

Display Functions
A number of recarders, recorder/controliess or indica-
tors (Item 13, Figure 12) are available for use with the West-

‘inghouse Oxygen Analyzer systems. These components

accept the 4-20 ma signal from’ the amplifier, linearizer or
averager 1o indicdte, record or control the oxygen value.
Recorders include 2 round chart model: which provides a
24-hour record on a single chart (See [B.105-003), an Op-
timac Recorder with horizontal scale and vertical paper
trave] (See 1B-104-601) or 2 VERITRAK strip chart recorder
controller with vertical scale. Indicators can include vertical
voltmeters (1B-104-602), Servo-driven indicators
(1B-101-435) or solid state, all-electronic analog displays.
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Siate of New Jeraey
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OFFICE OF REGULATORY SERVICES
CN 402
TRENTON, N.J. 08625

609 - 292 - 2906
MICHAEL F, CATANIA HERBERT B. AENNETY
DIRECTOR DEPUTY DIRECTOR

May 8, 1984

Mr. William Turetsky, Director
Safety and Environmental Protection
Guivaudan Corporation

125 Delawanna Avenue

Clifton, New Jersey 07014

Dear Mr. Turesky:

Enclosed please find a copy of the most recent "Easy Access"
f”%» and related organizational charts.

Very truly &ours,

G & Glllomn

George F. Schlosser
Regulatory Officer

GFS:bb
Enclosures

Q, f«a t-[-"":"
‘9 £e leasa

# Kooy

H. Bromdmirion 12

New Jersey is an Equal Opportuniry Employer
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A Guide Through the |
Department of Environmental Protection

Thomas H. Kean, Governor ' , Robert E. Hughey, Commissioner

State of New Jersey - ‘
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JUL 141983
State of New Jeraey
DEPARTMENT OF ENVIRONMENTAL PROTECTION PITNEY, BAwiN, KPP & SZUCH
OFFICE OF REGULATORY SERVICES
’ CN 402 :
TRENTON, N.J. 08625
609 - 292 - 2906

MICHAEL F. CATANIA HERBERT B. BENNETT
KEITH A. ONSDORFF

DIRECTOR
ASSISTANT DIRECTORS

July 12, 1983

Mr. William Hyatt

Pitney, Hardin, Kipp & Szuch
163 Madison Avenue
Morristown, NJ 07960

Dear Mr. Hyatt:

I am writing to confirm our telephone conversation of
this morning concerning the movement of hexachlorophene from
f““> the Givaudan facility in Clifton, New Jersey. The prohibition
on this movement contained in paragraph two of the Administrative
Order dated June 17, 1983 is hereby revised as outlined below.

It is my understanding that Givaudan has conducted dioxin
analysis - on a substantial portion of the finished product
hexachlorophene presently stored at the facility. This analysis,
which was conducted by a laboratory certified by USEPA for
dioxin analysis, has indicated no dioxin contamination of this
product at the one part per billion detection level. Based upon
these results, Givaudan is hereby authorized to move all
hexachlorophene not located in buildings 52 through 65 for
which the above dioxin analysis has been received. This authori-
zation is, however, subject to any further requirement which the
Food and Drug Administration may impose on the movement of this

product.

As further analytical data becomes available and is transmitted
to this Department concerning the remainder of the finished product
hexachlorophene stored on site, the above procedure shall be
utilized to determine whether that product be moved off site.

An additional condition for the movement of hexachlorophene
from the Givaudan facility is that Givaudan must notify this
Department and the Food and Drug Administration of the destination

f”ib and purchaser of these shipments.

- New Jersey is an Equal Opportunity Employer
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Please do not hestitate to contact me if you have any

N questions concerning the above.

Sincerely,

oty Cotlanesd

Michael F. Catania

cc: Commissioner Robert E. Hughey
Director Thomas Burke
Administrator Marwan Sadat
Dr. Bill Parkin, DOH
Len Fantasia, FDA



G ‘ VA U DA N CO R PORATI O N 125 Delawanna Avenue
Clifton, New Jersey 07014
Phone: (201) 546-8000
Cable: Givaudanco, Clifien
Telex: 138901

August 17, 1984

Mr. David A. Marlow R-14

NIOSH

Industrial Hygienist

Industrywide Studies Branch

Div. of Surveillance, Hazard
BEvaluations & Field Studies

4676 Columbia Parkway

Cincinnati, Ohio 45226

Dear Mr. Marlow:

In response to Dr. Fingerhut's letter of
February 8, 1984, we are submitting the attached in-

f”i>' formation.

Please contact us if you have any questions
concerning this submission.

Sincerely,
GIVAUDAN CORPORATION

5. Dt

M. Manowitz, PhD.
Vice President-R&D

P MM/dj
‘ _) Attachment



Response - Fingerhut letter, February 8, 1984

1.
A. Hexachlorophene (HCP) was manufactured by the'Givaudan
Corporation from 1947 to 1984, During 1984, production of
this product was terminated. The approximate quantities of
HCP produced per year were as indicated on Table 1I.

B. 2,4,5-Trichlorophenol (TCP) was manufactured by the Giv-
audan Corporation during the years 1948 and 1949. Approxi-
mately 300,000 pounds of TCP were produced for on-site con-
sumption during this period.

C. Givaudan has not manufactured 2,4,5-trichlorophenoxy ace-
tic acid and/or its esters, amines‘'and/or salts.

2.

A. Hexachlorophene Process

Ethylene dichloride (ED), pure 2,4,5-trichlorophenol and
oleum 20% are charged into a glass lined reactor and heated to
68°C. Paraformaldehyde is added over a period of 1-1/2 hrs
'maintaining the temperature between 72-76°C. The condensation
of trichlorophenol and paraformaldehyde in sulfuric acid re-
sults in the formation of hexachlorophene (HCP). The .batch
is refluxed and then allowed to settle and the sulfuric acid
drained away. The HCP and ED are refluxed with filtrol and
filtered. The ED is stripped off by steam, the remaining HCP
is steamed for several hours, cooled, filtered and dried at
about 110°C. Sulfuric acid and filtrol are waste products
from this process. Ethylene dichloride is recycled.

B. 2,4,5-Trichlorophenol Process

Givaudan believes that the 2,4,5-trichlorophenol in 1948-
1949 was manufactured by the alkaline hydrolysis of 1,2,4,5-
tetrachlorobenzene with caustic soda dissolved in ethylene gly-
col. After reaction, a batch was neutralized with muriatic
acid and the sodium chloride precipitate was removed by fil-
tration. The filtrate was diluted with water and the TCP ex-



YEAR

1947
1948
1949
1850
1951
1952
1953
1954
1955
1956
1957
1958
1959

_ POUNDS (x10°)

Table 1

42

100

500
500-1,000
1,000
500-1, 000
1,000
1,000
1,500
1,500-2,000
1,000

500
500-1,000

G-~1ll (HEXACHLOROPHENE) PRODUCTION

YEAR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

POUNDS (x10°)

1,000
1,000
1,500
1,500
2,000
2,500
2,000-2,500
2,000-2,500
3,000
3,000-3,500
3,000
3,000-3,500
1,000

YEAR

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

POUNDS (x 10°)

150

200

100

500

500
100-500
100-500
100-500
100-500
100
100-500
17

Jm
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tracted with benzene. The benzene extract was washed with water

and the benzene removed by distillation. The crude TCP was dis-

tilled in a high vacuum still. Ethylene glycol was recovered by

fractionation and reused in the process.

3.

Responsibilities and duties of those workers involved in the

processes described in question 2 and how these duties and re-

sponsibilities are performed follow.
A. HCP Operator Duties

5.
6.

7.

Reactor Operator Duties/Direct Duties

Charge Reactor

a. ED via meter

b. TCP from containers to melt tank to reactor

¢c. Oleum 20% via weigh tank

Charge reactor feed hopper with pre-weighed parafor-
maldehyde (PFA)

Reaction:
a. Feed PFA to reaction, control temperature
b. Reflux reaction mass

c. Pump finished batch to 1lst Settler (Settling
vessel) containing ED extracts

Separate off spent acid layer via pump to 2nd Settler

(Extractor)

Pump batch to treatment tank (Decolorizer)

Extract spent acid layer with fresh Eb (3x). Pump ex-

tracts to 1lst settler or storage tank

Pump extracted acid layer to solvent recovery still and

distill off ED solvent under vacuum

Pump solvent free spent acid to sewer or storage tank

for reprocessing .



‘10.

1l.

2.
3.
4.

6.
7.

R R R LT o)

Sparkler Filter Operator/Steam Still Direct Duties
Charge treatment tank (decolorizer) batch
a. Filtrol (Bentonite clay) from bags via hopper
b. Super Cel (Diatomaceous Earth) via hopper
c. HCP rework via hopper
d. As required, asbestos/cement fiber via hopper
Reflux batch to decolorize and remove water
Precoat sparkler filter with Super Cel suspended in ED
Filter batch to solution holding tank (feed tank)
Wash filter with ED
Vacuum dry filter
Remove sparkler filter cartridge
Clean filter

Replace clean filter cartridge

Disassemble sparkler cartridge
Clean off spent filtrol, reassemble

Feed filtered batch to steam still and steam strip off ED
and TCP

Filterpress/Dryver Operator

Fill, drop, clean and reassemble filter presses

Load dryer with wetcake

Run dryer

Unload dryer into powder carts for grinding

Cut and replace defective filter cloths

Clean out filterpress room trenches of spilled product .
Filter and dry HCP rework

3)



4)
B. TCP Operator Duties

Unfortunately there are insufficient records describing
the TCP operation that took place 35 years ago to provide a val-

id description of these duties and responsibilities.

4.
There have been no major changes in the process described in
guestion 2.

5.
There have been no major accidents from the process des-
cribed in question 2 to the best of our knowledge.

6.
See attachment. (Hexachlorophene Process Flow Diagram,
Drawing No. B-9483).

7.
No other chemical processes shared the same eguipment used
in the manufacture of HCP.

8.

The following information is provided in response to your
request for additional documents that are pertinent to the NIOSH
Dioxin Registry.

- Letter dated June 13, 1983 from Andrew Stofa to Mr. Robert
Hallock - OSHA - TCDD sampling.

-~ Inter-Office Memo dated April 30, 1981 from P. Doucette to
A. Gerardo - OSHA Inspection

- Inter-Office Memo dated May 18, 1981 from P. Doucette to P.
Gross - OSHA Inspection .,

- Letter dated August 13, 1981 from P. Doucette to Mr. A.M.
Webber, Esq.

- Inter-Office Memo dated October 5, 1981 from P. Doucette to
P. Gross -~ OSHA Inspecfion

- Inter-Office Memo dated October 31, 1983 from W. Turetsky to
Mr. J. Rankin - Unannounced OSHA Visit



ot - DEPARTMENT OF ENVIRONMENTAL PROTECTIO.\

' : RICHARD T. DEWLING, P.D.. P.E.
I . COMMISSIONER
[] €N 402

— ” : TRENTON, N.J. 08525
! N 809 292-388%

IN THE MATTER OF ADMINISTRATIVE
A GIVAUDAN CORPORATION . CONSENT ORDER
. TCDD

The following FINDINGS are made and ORDER s issued pursuant to the
authorjty vested in the Commissioner of the New Jersey Department of Environmen-
tal Protection (hereinafter the "Department") by Executive Order No. 40B (1983),
signed by Governor Thomas K. Kean on June 17, 1983, N.J.S.A. App. A:9-45,
N.J.S.A. 13:1D-1 et seq., the Solid Waste Management Act, N.J.S.A, 13:1E-1 et
seq.. the Water Pollution Control Act, N.J.S.A. 58:10A-1 et seq., and the Spill
Compensation and Control Act, N.J.S5.A. 58:10-23.11 et seq.

T T T R e T = TR e e R TS

FINDINGS

1. Givaudan Corporation (hereinafter "Givaudan") owns and operates an
office, manufacturing, packaging, storage, shipment and research complex on 31.43
acres on Delawanna Avenue, Clifton, New Jersey (hereinafter "the Givaudan Plant"™)
wvhich currently has approximately 685 employees and has been assessed by Clifton
for 1984 real estate tax purposes at $9,597,700. The Givaudan Plant includes a
chenical manufacturing facility located to the south of Delawanna Avenue, at 125
Delawanna Avenue (Block 73-3, Lot 2) (hereinafter “the Site").

[y are-vy

2. Givaudan manufactures a variety of aromatic chemicals at the Site
and, until on or about April, 1984, manufactured hexachlorophene, an antibacteri-
al agent used in hospitals, at the Site using, as a rav material,
2,4,5-Trichlorophenol (hereinafter “TCP") which was pre-purified. During 1947
and 1948, Givaudan also manufactured TCP at the Site.

e,

3. On June 3, 1983, Givaudan agreed, at the request of the Depart-
ment, to conduct a sawpling program designed to ascertain the presence or absence
of 2,3,7,8-Tetrachlorodibenzo- p-dioxin (hereinafter "“ICDD") in or on the soils,
waters, equipment and/or structures at the Site.

TR TR T

' 4. Between June 12 and 17, 1983 Givaudan conducted the sampling
| program described im paragraph 3, under the supervision of the Departument.

5. On June 17, 1983, when the results of analyses of the 22 samples

taken during the sampling program described in paragraph 3 decame known to
* Givaudan, Givaudan reported to the Department that the analyses of 15 out of 22
samples taken indicated the presence of TCDD in detectable concentrations. Of

Vi 100% Recycled
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those 15 samples, 6 showed concentrations of less than 1 ppb, 8 showed concen-
trations of between ! ppb and 7 ppb, and -one showed a TCDD concentration in
excess of 7 ppb. All samples whose analysis indicated the presence of TCDD in
concentrations over 1.0 ppb were taken in the area of the Site where hexachloro-
phene had been manufactured (hereinafter, the "Contaminated Process Area").

6. On June 17, 1983, the Governor issued Executive Order No. 40B,
extending the coverage of Executive Order No. 40 to the Site, and the Department
issued Administrative Order No. EO 40B-! (hereinafter, "the Administrative
Order"), which directed, among other things, (a) that the area where TCDD contam-
inatfon in concentrations equal to or in excess of 1,0 ppb had been found to be
secured and covered with a tarpaulin, (b) that hexachlorophene manufacturing
témporarily cease, (c) that there be no movement of waste waterials or hexachlo-
rophene from the Site without the permission of the Department, (d) that addi-
tional samples be taken on and off the Site to determine the presence or absence
of TCDD contamination, (e) that demolition and construction operations on the
Site temporarily cease and (f) that Givaudan supply the Commissioner of Health
with certain information so that an appropriate health screening of Givaudan's
exployees could be conducted.

7. On June 18, 1983, a Field Investigation Team of the United Stateés
Environmental Protection Agency (hereinafter "EPA") conducted a sampling program
in the area surrounding the Site. No TCDD was detected in any of the samples
taken during this ssmpling program.

8. On June 18 and 25, 1983, Givaudan, under the supervision of the
Department, conducted TCDD sawpling at the Site. Of the 41 samples taken, 25
ghowed TCDD contamination in detectable concentrations., Of those 25 gamples, 13
showed TCDD concentrations of less than ] ppb, 11 showed TCDD concentrations of
between 1 ppb and 7 ppb, and only 1 sample had TCDD present in excess of 7 ppb.

9. On July 9, 1983, Givaudan, under the supervision of the Depart-
ment, conducted a TCDD sampling program including sweep and wipe sampling of the
interiors of buildings on portions of the Site where hexachlorophene or TCP were

being or had been manufactured. Of the 31 samples analyzed, TCDD was present in

detectable concentrations in 20 samples. Of those 20 samples, 9 chip sacples
showed TCDD concentrations of less than 1 ppb, & showed TCDD concentrations of
between 1 ppd and 7 ppb, one chip sample had TCDD present in excess of 7 ppb (in
Building 54 where TCP is believed to have been manufactured over 35 years ago),
and 6 wipe sawples showed TCDD concentrations of between 1 and 7 nanograms per
square foot.

10. Between July 1 aund September 30, 1983, the Department of Health
conducted health screenings of Givaudan's employees and found no indications of
adverse health effects from any exposure those employees might have had to TCDD
contamination.

11. On July 26, 1983, Givaudan provided the Department with detailed
information regarding (a) the history of chemical production processes at the
Site, including the production of TCP and hexachlorophene, (b) the history of
operations at the Site, including by predecessor owners or operators, (c) a
summary of the solid and hazardous waste and waste water disposal practices and
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factlities of Givaudan, (d) the identification of all suppliers of TCP ever used
or stored at the Site, (e) a summary of amalyticdl tests performed to determine
the presence or absence of TCDD contamination in TCP produced at the facility or
purchased from other sources, (f) a summary of analytical testing for TCDD
contamination in hexachlorophene produced by Givaudan, and (g) a summary of
demolition activities which had occurred at the Site, including a description of
activities formerly conducted in demolished buildings and related informatioen.

12. On August 5, 1983, the Department requested Givaudan to submit an
occupational hygiene plan to the Department of Health to prevent or minimize TCDD
emissions from the hexachlorophene process buildings and on August 15, 1983,
Givaudan submitted such a plan to the Department of Health,

13. On August 11, 1983, Givaudan, under the supervision of the Depart-
went, resampled Buildings 58, 59 and 60 for TCDD contamination. All samples
analyzed had less than 1 ppb of TCDD.

14. On August 18, 1983, Givaudan was authorized by the Department to
resume hexachlorophene production under certain conditions and Givaudan resumed
hexachlorophene production in accordance with those conditions,

15. On September 8, 1983, EPA conducted additional off-site perimeter
sanpling for TCDD contamination. No TCDD contamination was detected,

16. On September 12, 1983, Givaudan, with the approval of the Depart-
ment, conducted (8) s biased, systematic sampling program in the area of the Site
around the storm water lagoon, and (b) a random “sampling program around the
remainder of the Site. The purpose of the random sampling program was to divide
the areas of the Site other than the Contaminated Process Area into non-process
areas vhich were to be considered contaminated by TCDD (hereinafter the "Contami-
nated Non-Process Area") and process and non-process areas which were to be
considered not contaminated by TCDD (hereinafter the "Non-Contaminated Area").

17. On September 19, October 17 and December 1, 1983, Givaudan, under
the supervision of the Department, conducted a resampling program for TCDD
contamination in Buildings 58, 59 and 50. All sawples analyzed had less than 1
ppb of TCDD.

18. On March 16, 1984, Givaudan submitted to the Department a proposed
“TCDD Remedial Action Plan", prepared by Envirenmental Resources Management, Inc.
(hereinafter "ERM") detailing measures Givaudan proposed to take to prevent human
and environmental exposure to on=-Site soils contaminated with TCDD iu the Contao-
inated Process Area and the Contaminated Non-Process Area.

19. On April 16, 1984, Givaudan and the Department met to discuss
Givaudans's "TCDD Remedial Action Plan” and Givaudan requested relief from the
Adninistrative Order so that construction could begin on a modern, environmental-
ly sound chemical process sewer system at the Site. On May 1, 1984, the Depart-
ment"submltted written comments to Givaudan on its proposed “TCDD Remedial Action
Plan". .
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20. On May 1, 1984, the Department approved Givaudan's recommendation
of a phased approach to conducting an investigation of the Site for TCDD
contamination in which Phase 1 would address the Contaminated Process Ares and
Phase 11 would address the Contaminated Non-Process Area.

21. On May 31, 1984, Givaudan submitted to the Department a vevised
"Site Investigation Plan" in response to the Department's comments on Givaudan's
“ICDD Remedial Action Plan". Included in Givaudan's "Site Investigation Plan"
was a detailed plan for the taking of samples to determine the presence or
absence of TCDD along the route of the planned chemical process sewver, located
entirely outside the Contaminated Process and Contaminated Non-Process Areas.

22. On or about June 29, 1984, the Departument approved those portions
of the "Site Investigation Plan" which contained a plan for eampling to determine
the presence or absence of TCDD (a) along the route of the planned chemical
process sewer, all of which was outside the Contaminated Process and Contaminated
Non-Process Areas, and (b) in the Contaminated Process and Contaminated
Non-Process Areas.

23. Between July 17 and 30, 1984, the sampling program described in
the preceding paragraph was executed under the supervision of the Deparcment. At
the request of the Department, split samples were taken and analyzed, at
Givaudan’s expense, at a separate, Department-approved laboratory to assure the
accuracy of the sampling results., No TCDD contamination was detected in the
samples taken along the route of the planned chemical process sewer., Of the 41
samples taken in the Contaminated Process Area, all but 1 gample had less than !
ppb of TCDD contamination. The remaining sample had less than 6 ppb of TCDD
contamination. Of the 83 samples taken in the Contaminated Non-Process Area, all
but 10 had less than 7 ppb of TCDD contaminstion. At the request of the Depart-
ment, Givaudan took 3 additional samples at the site of a filled-in former trench
vhich was visible in an aerial photograph taken in 1950, No TCDD contamination
was detected.

24, On August 17, 1984, the Department granted Givaudan permission,
subject to certain conditions, to comstruct the new planned chemical process
sewer. .

25. On September 24, 1984, Givaudan requested that the Department
grant relief from the Administrative Order so that Givaudan could 4initiate
certain specific construction activities outside the Contaminated Process and
Contaminated Non-Process Areas, including (a) removal of a number of storage
tanks, (b) construction of a l4-foot diameter concrete pad, and (c) construction
of 8 gravel roadway. On December 5, 1984, the Department granted permission to
Giveudan to proceed with removal of the storage tanks and construction of the
l4-foot diameter concrete pad, but required Givaudan to conduct additional
sampling along the route of the proposed roadway before commencing construction.

26. On December 13, 1984, Givaudan requested relief from the Depart-
ment from the Administrative Order so that certain curbing could be removed and
the entrance to the Site from Delawanna Avenue could be enlarged and a security
fence constructed at the eatrance. On January 16, 1985, the Department granted
Givaudan permission to proceed with the construction at the entrance to the Site.
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‘ 27. On February 8, 1985, Givaudan requested relief from the Department

from the Administrative Order so that additional construction projects outside

" the Contaminated Process and Contaminated Non~Process Areas could be commenced,

: including (a) demolition of two buildings located at the north end of the Site,

] and (b) construction. of footings for a series of overhead pipe supports designed
; to service the renovated Site,

28, On May 17, 1985, the Department granced Givaudan permission for
the construction of footings for a series of overhead pipe supports designed to
service the renovated Site and approved Givaudan's proposed sampling plan to
determine the presence or abgence of TCDD contamination in buildings throughout
the Non-Contaminated Area. The Department agreed that the Site is released from
the restrictions of the Administrative Order with the exceptions of (a) the
Contaminated Process Area and the Contaminated Non=Process Area, and (b) build-
i ings located {n the Non-Contaminated Area, which will be released from the
i restrictions of the Administrative Order upon successful completion of the
| sampling program and the finding that there has been no migration of TCDD contam-
i ination outside the Contaminated Process and Non-Process Areas.

29. On June 15, 1985, Givaudan, with the approval and under the
] supervision of the Department, conducted a chip sampling program at and around
d Building Nos. 44, 46/47, 51, 68, 68A and the Power Station Wall at the Site to
deternmine whether there had been any mnigration of TCDD outside the defined
i boundaries of the Contaminated Process and Non-Process Areas.

! 30. During the course of the TCDD sampling program conducted by
/”‘\ Givaudan and EPA through July 30, 1985, a total of 402 samples were analyzed for
\_) TCDD contamination. All samples analyzed as having TCDD contamination in concen-
B trations of 1 ppb or more were located in the Contaminated Process or Contaminat-
| ed Non-Process Areas. 26 sanples were taken and analyzed by EPA in the area
) surrounding the Site, all of which were amalyzed as containing no TCDD contawi-
|  nation in concentrations of 1 pph or more. 329 samples were taken and analyzed
by Givaudan outside the buildings located on the Site, 255 of which were analyzed
as containing no TCDD contamination in concentrations of 1 ppb or more, 51 of
which were analyzed as having TCDD contamination in concentrations between 1 ppb
! and 7 ppb, and 23 of vhich vere analyzed as having TCDD contamination in excess
J of 7 ppb. 47 samples vere taken and analyzed at various locations inside the
X buildings located on the Site, 6 of which were analyzed as having TCDD contami-
| nation in concentrations of 1 nanogram per square foot or more (mone of which
vere analyzed as having TCDD contamination in concentrations 4in excess of 7
nanograms per square foot) and 41 of vhich were amalyzed as having no TCDD
contamination in concentrations of ] nanogram per square foot or less.

31. Pursuant to New Jersey Pollutant Discharge Elimination ‘System
! Permit No. NJ-0099414, effective October 1, 1982, Givaudan has discharged indus-
y trial waste water into the facilities of the Passaic Valley Sewerage Authority
and has analyzed that waste water discharge for TCDD contamination on a monthly
*basis at a detection level at or below 1 ppb. No TCDD contamination has been
i detected in any of the industrial waste water discharge from the Sice.
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32. As a result of the investigation conducted by Givaudan under the
supervision of the Department, in conjunction with EPA and the Department of
Health, to determine the location and extent of TCDD contamination and the
\ effect, if any, upon employees of Givaudan and other persons of possible exposure
i to that contamination, (a) the location and extent of TCDD contamination in the
Contaminated Process Area has been delineated, (b) the delineation of TCDD
contanmination in the Contaminated Non-Process Ares remains to be completed, (e¢)
the Non~Contaminated Areas have been determined to have less than 1 ppd of TCDD
contamination, (d) at this time there is no evidence that TCDD contamination has
i migrated off the Site, and (e) at this time there 4s no evidence that Givaudan
euployees or other perscns have suffered adverse health effects from exposure to
4 the TCDD contamination found on the Site.

33. Based on current available literature, scientists from the Center
for Environmental Health of the Centers for Disease Control of the United States
Public Health Service (hereinafter, "CDC") and from the United States Department
of Agriculture have coacluded that: (a) 1l ppdb of TCDD in residential soil is a
reasonable level at vhich to begin consideration of action to limit human expo-
sure to contaminated soil; (b) environmental situations way vary widely, and
vhether a particular level of TCDD contamination in soil should give rise to
concern has to be evaluated on a case-by-case basis.

34. Since the level of human exposure can be expected to be lower in
non-residential areas and since other measures may be employed to restrict access
and human exposure thereby controlled, the CDC and the Department have deter-
mined: (a) that soil in industrial areas contaminated with concentrations of 7
ppb or greater of TCDD should be removed and properly disposed unless removal of
contaminated soil 1is not feasible; and (b) that when soil contaminated with
concentrations of less than 7 ppb, but greater tham 1 ppb, are to remain at the
site, the area ghall be capped, & regular monitoring program fmplemented, and
permanent land use controls imposed. ’

()™

35. Concurrently with the issuance of this Administrative Consent
Order, the Department has also issued, with the consent of Givaudan, another
administrative consent order, eatitled "In the Matter of Givaudan Corporation =
Aduministrative Consent Order Ground Wwater®™ (hereivafter, the "Ground Water
Consent Order"), covering the investigation, delineation and remediation of
ground water contamination, i1f any, at and/or originating from thg Site.
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ORDER

NOW, THEREFORE, IT IS HEREBY ORDERED AND AGREED THAT:

1.

Physical Condition of the Site

©  36. Givaudan shall continue to maintain all areas of the Site where
| analytical results have indicated the presence of TCDD contamination in concen-
! trations of 1 ppb or more in a closed and securad conditiom, with physical access
thereto restricted. All such areas shall be covered by a permeable ground cover

N
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installed by a contractor approved by representatives of the Department and EPA

- in such manner and location as may be directed by those representatives.

37. Givaudan shall not engage in any demolition, excavation, movement
or disturbance of soil, or placing, movement or removal of construction materials
or construction equipment in the Contaminated Process and Non-Process Aress
vithout prior written permission from the Department,

11

Delineation of TCDD Contamination
In the Contaminated Non—?tocess Area

38, within thirty (30) days after the effective date of this Adminis-
trative Consent Order, Givaudan shall submit to the Department for its review and
approval, a detailed drafec TCDD field sampling plan (hereinafter, the “FSP") to
complete the delineation of TCDD contamination im the Contaminated None-Process
Area.

39. Within fifteen (15) days after receipt of the Department's written
cozments on the draft FSP, Givaudan shall modify the drafc FSP as necessary to
conform to the Department's comments and shall submit the modified FSP to the
Department for its approval.

40. Within ninety (90) days after receiving the Department's written
approval of the wodified FSP, Givaudan shall conduct and complete the work
degeribed in the madified FSP and shall submit to the Department for 1its review
and approval, a draft TCDD invescigation report (hereinafter, the "Investigation
Report™) detailing the results, recommendations and all analytical data, devel-
oped in implementing the FSP. .

41, within fifteen (15) days after receipt of the Department's written
coaments on the Investigation Report, Givaudan shall wmodify the Investigation
Report as necessary to conform to the Department's comments and shall submit the
wodified Investigation Report to the Departmenf for its approval, or shall
initiate such additional investigations as may be found necessary by the Depart-
ment, in accordance with a schedule to be established by the Department.

I1I.

Feasibility Study of TCDD Contamination in the
Contaminated Process and Contaminated Non=Process Areas

42. Within thirty (30) days after the approval by the Department of
the Investigation Report, Givaudan shall submit to the Department for its review
and spproval, a draft work plan to conduct a feasibility study of remedial action
alternatives for TCDD contamination in the Contaminated Process and Contaminated
Non-Process Areas (hereinafter, the "TCDD Work Plan"), based on the scope of work
set forth in Appendix A, which is attached hereto and made a part hereof.
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43, Within fifteen (15) days after receipt of the Department's written
comments on the draft TCDD Work Plan, Givaudan shall modify the draft TCDD Work
Plan as necessary to conform to the Department's comments and shall submit the
wodiffed TCDD Work Plan to the Department for its approval,

44, Within seventy-five (75) days after receipt of the Department's
vritten approval of the wmodified TCDD Work Plan, Givaudan shall conduct and
complete the work described in the TCDD Work Plan and shall prepare and submit to -
the Department for its review and approval a draft TCDD feasibility study (here-
inafter, the "Feasibility Study"). ‘

45. Within thirey (30) days after receipt of the Department's written
corments on the draft Feasibility Study, Givaudan shall modify the draft Feasi-
bility Study as necessary to conform to the Department's comments and shall
submit the modified Feasibility Study to the Department for public hearing and
approval,

46, At such time and place as the Department may establish, and upon
reasonable notice to Givaudan, the Department shall conduct a public hearing with
tespect to the Feasibility Study. After taking into consideration any comments
received at the public hearing, the Department, after consultation with Givaudan,
shall select a remedial action alternative for the Site from among the remedial
action alternatives described in the Feasibility Study.

Iv

The Remedial Action Plan For the Contaninated
Process and Contaminated Non-Process Areas

47. Within sixty (60) days after receipt of the Department's written
selection of a remedial action alternative for the Site, Givaudan shall submit to
the Department for its reviev and approval, a detailed draft TCDD remedial action
plan (hereinafter, the "Remedial Action Plan"), including a complete cost esti-
mate for the work to be performed and a detailed schedule to implement the
selected alternative.

48, within chirey (30) days after receipt of the Department's written
comments on the drafc Remedial Action Plan, Givaudan shall modify the draft
Remedial Action Plan as necessary to conform to the Department's comments and
shall submit the modified Remedial Action Plan to the Department for 1its
approval.

49, Upon receipt of the Department's written approval of the Remedial
Action Plan, Givaudan shall conduct and complete the work described in the

‘Remedial Action Plan in accordance with the approved schedule contained thereim.

50. If the results of the Remedial Action Plan indicate that TCDD 1s
migrating into the enviromment at concentration levels which constitute a signif-
icant risk to public health or the environment (a condition which is not now
believed to be the case), then within ten (10) days after the discovery of any
such condition, Givaudan shall submit to the Department for its reviev and
approval, a draft amendment to the Remedial Action Plan (hereinafter the
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“Remedial Action Plan Amendment”), 4ncluding a complete cost estimate and an
implementation schedule to correct the adverse impacts of the mipration and to

prevent the migration from reoccurring in the future.

S1, Within ten (10) days after receipt of the Department's written
comments on the draft Remedial Action Plan Amendment, Givaudan shall modify the
draft Remedial Action Plan Amendment as necessary to conform to the Department's
comments and shall submit the modified Remedial Action Plan Amendment to the

Deparcment for approval,

$2. Upon receipt of the Department's writtem approval of the Remedial
Action Plan Amendment, Givaudan shall conduct and complete the wark described in
the Remedial Action Plan Amendment in accordance with the approved schedule
contained therein,

$3, Prior to the preparation and implementation of anv such Remedial
Action Plan Amendment, and subject to the approval of the Department, Givaudan
ghall take such interim measures as are necessary to control or minimize the
nigration of TCDD contamination into the environment.

v
Project Coordination

S$4. All documents required by the terms of this Administrative Congent
Order to be submitted by Givaudan to the Department, and all corments or approv-
als to be provided by the Department to Givaudan pursuant to the terms of this
Adninigtrative Consent Order, as well as all non-routine correspondence, includ-
ing correspondence relating to force majeure issues, shall be sent by certified
mail, return receipt requested, or shall be hand delivered and duly receipted by
the recipient.

§S. All correspondence, reports, work plans and other writings submit-
ted to the Department by Givaudan with respect to this Administrative Consent
Order shall be sent, unless otherwise instructed by the Department, to:

Karen Jentis, Chief
Bureau of Case Management
Division of Hazardous Waste Management
CN 028
Trenton, New Jersey 08625

56. Writtem communications from the Department to Givaudan with
respect to this Administrative Consent Order shall be sent to:

Dr. B. A. Brandman
Viee-President-Manufacturing
Givaudan Corporation
125 Delawanna Avenue
Clifton, New Jersey 07014
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A copy of all such written communications shall be sent to:

Williawm H. Hyate,.Jr., Esq.
Pitney, Hardin, Kipp & Szuch
163 Madison Avenue
CN 1945
Morristown, New Jersey 07960-1945

57. Within seven (7) days after the effective date of this Administra-
tive Consent Order, Givaudan shall provide the Department with the name, title,
address and telephone number of its designated Facility Coordinator, who shall be
responsible for oversight on behalf of Givaudan of the implementation of this
Aduoinistrative Consent Order, including all activities required herein. Givaudan
shall have the right to change its Facility Coordinator at any time, provided
Givaudan shall notify the Department in writing at least five (5) working days
prior to any such change. If such advance notice is not feasible, notice shall
be given to the Department by the best means and as far in advance as possible
under the circumstances.

S8. Givaudan shall allow the Department and its authorized representa~-
tives access to the Site at all times for the purpose of monitoring compliance
with the terms of this Administrative Consent Order.

i

Financial Requirements

A. Insurance

59, Givaudan shall use its best efforts to secure and maintain in
force during the pendency of this Administrative Consent Order, a comprehensive
general liability imsurance policy with coverage as broad as the standard cover—
age form currently in use in the State of New Jersey which shall not be eircum-
scribed by the endorsements limiting the breadth of coverage. The policy shall
include an endorsement (broad form) for contractual liability, an endorsement for
completed operations 1liability, an endorsement of Broad Form Property Damage
Coverage and an endorsement for independent contractors coverage. Givaudan shall
use its best efforts to have its underwriter(s) add and maintain the State of New
Jergey as an additional {nsured through coapletion of the Remedial Action Plan to
be implemented pursuant to this Administrative Consent Order. The policy shall
be specifically endorsed to eliminate any exclusions for explosion, collapse and
underground hazards (x,c,u). Limits of 1liability shall be not less than Six
Million Dollars ($6,000,000.00) per occurrence and annual asggregate for bodily
injury and for property damage combined.

60. If Givaudan is able to obtain the insurance policy described in
paragraph 59 above, as scon thereafter as that insurance policy described in the
preceding paragraph can be obtained by Givaudan, Givaudan shall provide the
Department with a current certificate of insurance certifying coverage. The
certificate shall contain & provision that the insurance shall not be cancelled
for any reason except after thirty (30) days written notice to the Department.
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61. If Givaundan is not able to obtain or maintain the insurance policy
described in paragraph 59 above, Givaudan shall indemnify the State to the same
extent that the insurance coverage would have provided the State as an additional
insured.

B. Financial Assurance

62. Withia thirty (30) days after the effective date of this Adminis-
trative Consent Order, Givaudan shall obtain and provide to the Department an
irrevecsble, conditional letter of credit in the amount of One Milliom Dollars
($1,000,000) (hereinafter, the “Letter of Credit") to secure performance of all
its obligations under this Administrative Consent Order and under the Ground
Water Congsent Order. The Letter of Credit shall be issued by & New Jersey bank
or financial institution, or by such other bank or financial institution as shall
be approved by the Department. Subject to the provisions of paragraph 64 and 65
of this Administrative Consent Order, Givaudan shall wmaintain the Letter of
Credit continuously in full force and effect until the requirements of this
Administrative Consent Order and the Ground Water Consent Order have been
completed.

63. The amount of the Letter of Credit has been determined by estimat-
ing the cocts of implementing the requirements of this Adminiscrative Consent
Order and the requiresents of the Ground Water Consent Order.

64, The Letter of Credit shall be conditioned that in the event the
Departzent determines that Givaudan has failed to perform any of its obligations
under this Administrative Consent Order or the Ground Water Consent Order, the
Department may drav on the Letter of Credit; provided, however., that before any
such drav can be made, the Departwent shall notify Givaudan in writing of the
obligation(s) with which Givaudan has failed to comply, and Givaudsn shall have a
reasonable time, not to exceed thirty (30) days, to perform any such
abligaeion(s). ‘

65. If the coumbined estimated costs of implementing the Remedial
Action Plans described in this Administrative Consent Order and the Ground Water
Consent Order at any time exceeds the amount of the Letter of Credit, Givaudan
shall promptly cause the amount of the Letter of Credit to be increased so that
the amount of the Letter of Credit is equal to the combined estimated costs of
implezenting the Remedial Action Plans described in this Administrative Consent
Order and the Ground Water Consent Order.

66. At any time during the performance of its obligations hercundet,
Givaudan way apply to the Department for apprtovel to reduce the amount of the
Letter of Credit to reflect the remaining estimated combined costs of performing
ies obligations under this Administrative Consent Order and the Ground Water
Congsent Order, or to substitute other financial assurance in a form and manner
acceptable to the Department.

67. Givaudan shall increase the amount of the Letter of Credit, or
other approved financial assurance, within fifteen (15) days of its receipt of a
vritten notice from the Department, to reflect increases in the estimated cost of
implementing the approved remedial action alternative.

-11-




——

C. Reimbursement of Costs.

68. Within thirty (30) days after the effective date of this Adminis~
trative Consent Order, Givaudan shall issue a certified check ® the Department
in the amount of Thirteen Thousand One Hundred Sixty-Six Dollars and Thirty-Three
Cents ($13,166.33). Payment by Givaudan of this sum shall represent reimburse-
ment in full and complete satisfaction of amy claims the Department may have against
Givaudan for expenses incurred up until the effective date of this Administrative
Consent Order as a result of the Department's investigation and remediation of
TCDD contamination at the Givaudan Plant or the Site.

69. Subject to the limitations and reservations of rights contained
in this paragraph, Givaudan agrees to reimburse the Department for the Department's
teasonable oversight costs incurred in connection with this Administrative Consent
Order and the Ground Water Consent Order, by submitting to the Department, within
30 days after receipt by Civaudan of an {itemized accounting of such costs, a
certified check, drawn to the order of the Treasurer, State of New Jersey, in
the full amount of such costs. Givaudan agrees to reimburse the Department for
all such oversight costs up to $100,000.00. The Department reserves its right
to seek recovery from Givaudan of such oversight costs inm excess of $100,000 and
Givaudan reserves {ts right to contest its obligation to reimburse the Department
for any such oversight costs in excess of $100,000.00.

VIl

Force Majeure

70. If any event occurs vhich Givaudan belfeves will or may cause delay
in the achievement of any deadline prescribed by this Administrative Consent Order,
Givaudan shall notify the Department in writing within seven (7) days of the delay
or anticipated delay, as appropriate, referencing this paragraph and describing
the anticipated length of the delay, the precise cause or causes of the delay,
any wmeasures taken or to be taken to minimize the delay and the time required
to take any such measures to minimize the delay. Civaudan shall adopt all necessary
wmeasures to prevent or minimize any such delay. Givaudan's failure to comply
vith the notice requirements of this paragraph shall render this force majeure
provision veid as to the particular incident iavolved.

71. If the Department finds that any delay or anticipated delay has
been or will be caused by f£fire, flood, riot, strike or other circumstances
reasonably beyond the coatrol of Givauvdan, the Department shall extend the time
for performance hereunder for a pericd no longer than the delay resulting from
such circumstances. If, howvever, the event causing the delay is found by the
Department not to be beyond the control of Givaudan, failure to comply with the
provisions of this Administrative Consent Order shall not be excused as provided
herein and shall constitute a breach of the requirements of this Administrative
Consent Order. The burden of proving that any delay is caused by circumstances
beyond the control of Givaudan and the length of any such delay attributable to
those circumstancees shall rest with Givaudan. Increases in the cost or expenses
incurred by Givaudan in fulfilling the requirements of this Administrative
Consent Order shall not be a basis for an extension of time. A delay by Givaudan

-
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i{n completing an interim requirement of this Administrative Consent Order shall
not automatically extend the time for performance by Givaudan of the remaining
requirements of this Administrative Consent Order.

VIII
Reservation of Rights

72. This Administrative Consent Order ghall be fully enforceable in
the Nev Jersey Superior Court upon the filing of a summary action for compliance
pursuant to Executive Order No. 40 (1983) signed by Governor Thomas H., Kean on
June 2, 1983, N.J.S.A. App. A:9-45, N.J.S.A, 13:1D-1 et seq., the Solid Waste
Management Act, N.J.S.A. 13:1E-1 et seq., the Water Pollutfion Control Act,
N.J.S.A. 58:10A~]1 et seq., and the Spill Conpensation and Control Act, N.J.S.A.
$8:10-23,11 et 3 _g.

73. This Administrative Consent Order way be enforced in the same
manner ag an Administracive Order issued by the Department pursuant to these same
statutory authoritias.

74. DNothing in this Administrative Consent Order shall constitute a
waiver of any statutory right of the Department pertaining to any of the laws of
the State of New Jersey, should the Department determine that additional remedial
actions are necessary to protect the public health or the enviromment.

75. In consenting to this Administrative Consent Order and/or by
cozplying with its provisions and requirements, whether directly or through an
agent or contractor, Givaudan neither admits nor denies the Findings made herein
and admits no 1liability or responsibility to the Departzent or to any other
party, entity or person. This Administrative Congent Order shall not constitute
or be used as evidence of any admission of law or fact against Givaudan.

IX
General Provisions

76. This Administrative Consent Order shall supersede the Administra-
tive Order.

77. The provisions of this Administrative Congent Order shall be
binding on Givaudan, 4its principals, agents, employees, Buccessors, assigns,
tenants and any trustee in bankruptcy or receiver appointed pursuant to & pro-
ceeding in law or equity.

78. No obligatious imposed by this Administrative Consent Order (with
the exception of paragraphs 68 and 69) sre intended to constitute a debt, claim,
penslty or other civil acticn which should be limited or discharged in a bank-
ruptcy procesding.: All obligations imposed by this Administrative Consent Order
shall constitute continuing regulatory obligations imposed pursuant to the police
powvers of the State of New Jersey, intended to protect the public health and the
environment.
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79. Compliance with the terms of this Admin{strative Consent Order
ehall not excuse Givaudan from compliance with any applicable federal and state
permits, statutes and regulations while carrying out the obligations imposed by
this Administrative Consent Order.

80. Givaudan shall make available to the Department all dats and’

information, including rav sawpling and monitoring data, generated pursuant to
this Administrative Consent Order.

8], Givaudan shall not construe any informal advice, guidance, sugges-
tions, or comments by the Department, or by persons acting on behalf of the
Department, as relieving Givaudan of its obligation to obtain written approvals
as may be required herein, unless such advice, guidance, suggestions, or comments
by the Department shall be submitted in writing to Givaudan pursuant to paragraph
54, except for uminor wmodifications during field activities, including minor
scheduling adjustments, which Givaudan shall confirm 4in writing to the
Department.

'82. No wmodification or waiver of this Administrative Consent Order
shall be valid except by written amendment to this Administrative Consent Order
duly executed by Givaudan and the Department.

83. When this Administrative Consent Order becomes effective, Givaudan
wvaives its right to a hearing on the matters contained herein, pursuant to
N.J.8.A. 52:14B-1 et seq. and N.J.S.A. 58:10A~-]1 et seq.

84. The requirements of this Administrative Comsent Order shall be
deemed satisfied upon the receipt by Givaudan of written notice from the Depart-
ment that Givaudan has demonstrated, to the satisfaction of the Department, that
all the terms of this Administrative Consent Order have been completed.

85. This Administrative Consent Order shall take effect upon the
signature of both parties.

Y/ (¢

Witness: é i

YAy,
7Y R R | GFS

Witness: RAME ﬂ__&ﬁ:h_

GIVAUDAN CORPORATION
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APPENDIX A

FEASIBILITY STUDY

Objectives

1.

3.

identify and evaluate all potentially viable remedial action
alterlixatives for the TCDD contaminacion on and/or emanating from
the Site

recommend the remedial action alternative best suited to remove
all concentrations of TCDD on and/or emsnating from the Site so
that the levels remaining following removal do mot exceed 7 parts
per billion, provided, however, that the recommended remedial
action alternative shall ensure that the potential for human
exposure to, or migration into the environment of TCDD at levels
of 1 part per billion, or greater, is eliminated to the maximum
extent technically practicable;

The Feasibility Study shall propose remedial action alternatives
for remediation of the TCDD contamination located in the Contami-
nated Process and Contaminated Non-Procegss Areas. For material
contaminated with TCDD in concentrations of less than 7 ppb, the
remedial action alternatives may include containment of the
contaminated waterial in place or elsewhere on the Site, provided
that any such proposed remedial action altermative (2) precludes
the likelihood of significant future exposure to the contaminated

wmaterial, (b) ensures that erosion will not eventually uncover the

contaninated material and (c) ensures that further use of the Site
will be monitored to prevent disturbances of the contaminated
paterial which might cause an unacceptable human exposure at a
future date. Unless the exception of the following sentence
applies, the remedial action alternatives shall provide for the
temoval from the Site and proper disposal of material contaminated
with TCDD in concentrations of 7 ppb or greater. I1f the Feasibil-

'4ty Study concludes, and the Department agrees, that the removal

of material contaminated with TCDD in concentrations of 7 ppb or
greater from the Site is not practicable, then the draft Feasibil-
ity Study shall recoumend the remedial action alternative deemed
beat suited to contain the TCDD contamination on-Site in such a
manner that the potential for human contact with the TCDD contami-
nation or for migration of the TCDD contamination into the envi-
ronment 18 &and will be eliminated to ¢che maximum extent
technically practicable., Furthermore, if the recommended remedial
alternative requires concentrations of TCDD greater than 1 ppb to
remain on site, then the alternative ghall include capping,
regular monitoring, and the imposition of permanent land use
controls.

-15-
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Identification of Remedial Altermatives

1.

2.

3.

4.

develop alternatives to incorporate remedial technologies, re-
sponse objectives and eriteria, and other appropriate considera-
tions into a comprehensive, site-gpecific approach

consider all appropriate remedial alternatives inecluding but not
limited to on-gite remediation, containment, and no-action options

screen all potentially viable remedial action slternatives to
narrow the list of potential alternatives for further detailed
analysis, according to the following:

a. environmental and public health impacts
b. engineering feasibility and reliabilitcy
¢. cost, including operation and maintenance costs

evaluate the limited number of alternatives that remain after the
inicial screening according to the following:

a. describe appropriate treatment and disposal technologies, as
well as any permanent facilities required

d. specify engineering considerations required to implement the
alternative (e.g., treatability study, pilot treatment
facility, additional studies needed to proceed vith final
renedial design)

¢. describe environmental and public health impacts and propose
methods for mitigating any adverse effects

d. operation and naintenancelnnnitoring requirements of the
coopleted remedy

e. off-gite disposal needs and transportation plans
f. temporary storage requirements

8. Trequirements for health and sgafety 'plans during remedial
implementation (including both on-gite and off-site health
and safety considerations)

h. describe how the aslternative could be phased into individual
operable units including how various components of the remedy
could be implemented individually, or in groups resulting in
a functional phase of the overall remedy

i. describe how the alternative could be segmented into areas to
allow implementation of differing phases of the alternative

-
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J.

k.

1,

a review, provided by the Department of any off-site storage,
treatment or disposal facility to ensure compliance with
applicable hazardous waste regulatory requirements

describe wvhich federal, state and local pernits would be
necessary for each alternative identified and the information
necessary for the development of each of the permits

time required for implementation, including interim dates of
significance

€. Evaluation of Altermatives

1.

evaluate and present the alternative remedies identified in Part B
above and recommend the most enviroumentally sound alternative(s)

b.

develop a health at;d enviromnehtal assessment

i. evaluate each alternative considering environmental
fate, exposure and associated health and environmental
effects

ii. analyze mitigating adverse effects, and physical or
legal constraints

develop a detailed cost summary for each remedial action
alternative, and for each phase or segment of the alternative

i. ~present the cost as a present~worth cost

14, 4nclude total cost of implementing the alternative
including the annual operation and maintenance costs of
the alternative for the full duration of cthe alternative

evaluste each alternative in accordance with the eriteria
established in Part A abave

i. apply the -evaluation criteria uniformly ¢to each
slternative

41, d4dentify a number of remedial alternativag that are
couparable

111, identify the most appropriate alternative, given the
specific constraints of the project

‘dv. prepare & trade-off matrix that enables identification

of now comparable techniques including
- level of cleanup achievable

- tize to achieve cleanup

«l7-
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d.

- feasibility

- 1mp1ementab§11ty

- reliability

- abilicy to ﬂinimige adverse impacts during action

- ability to wminimize off-site impacts caused by
action

-  remoteness of’activities

- useability of ground vater
- useability of surface water
- useability of site

recommend the alternative that is the most environmentally
sound resulting from Sections 1I. C.1.b. and C.1l.c.

i. prepare rationale for recommending the selected alterna-
tive stating the advantages over other alternatives
considered

4. a conceptual design of the recommended alternative
should be included, providing, as a minimum, the follow~
ing information:. )

- the selected engineering approach with iuplenenté;
tion schedule

- any special implementation requirezents
= . applicable design criteria
- preliminary site layouts

- estimates of all costs, including operation and
maintenance requirements

- gsafety plan

~-18-




213
JANUARY 5, 1915

he following comrunicetions were read.
o] i

Accompanying the letter is a map showing the inlets provided

i;the Trunk Séwer -Commission. You will note that they are few;how-

' fnr the Commiseion has consented to add any extra inlets,in the uncom-

gluted portion,that you may desire.

' 'llyon motion it was refered to the Road Committee.

lg:fm HRavwkine ,Delafield and _;ong:f,'ellcw,zlttorncys at Law,stating that as

g thu financial market has improved and that several municipalities have
RS

[5 f ‘i 1& their bonds for a good price,they requested to "¥now if the Township

mmittee wished them to proceed to prepere the necessory forms and or-

1‘
S iinances for the issue of the $30,000.00 municipal bonds.

$e .folloewing resolntions were adopted. . !

1. waa. '%'ESOLVED Thnt the application of the ew Jersey Bus Co.for a license to
. ‘t?ﬁzrate motor buses,within the Tovmship,he end the same hereby is grsnted

10 h'a,_ E:ar and pay the fee as provided by ordinance on or before Friday the

J-
|4 te th 1ns1;.

ani‘tg EBSOLV"D That the Township Tressurer pay the salaries of the members of

'the Polioc Dept.monthly,upon a pay rcll,to be signed by the Chairman of
3 f‘:a Tovmship Comnittce ,the Township Clerk and the Chief of Police.

ESOLY_".D That the :‘ownqhip Treasnrer pay the salaries of the following
upon ifficlals ,to wit ,the Collector of Taxes Assessor of Taxes Tmmship Clerk,

-.,4.,1" 'ﬁ
: Eravurer Tovnship Physician,Overseer of the FPoor and Janitor hpon a

saued mntbly pay roll to be signed by the Chairman of the Township Comrmittee

£

tatal w.d the Towns hip Clerk.

sk
- ".'—

thq-f "hereaa by the terma of two certain contracts erxecuted according to law,

7,,,,‘

tetv.can the Township of Acquackanonk,in the County of Passaic, and certain

-

mmr municipali“ieé lying in wholc or in pert within the Pnesaic Valley

Emeraga District and the Passaic Valley Sewerage Commissioners,one of
S

be gag. ;hiah contracts bears date the fifteenth day oi’ May,one thousand nine

onE'J ﬁndred and eleven,and the other of which supplementing and confirming

work. hlz_a'same,beara date the twentieth dey of September,one thousend nine

innﬁre‘d and eleven,the said Township of Acquuckanonk,in the County of
" 0930

“.»
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The minutss of the previeus mseting were resd and approved. . ' 2,°$:
The follo#ing reports of officials were uson metion refersd to the P% 5"

Mitt . 5 ‘1.-'.:,3‘;
Co ee . ﬁ;:ﬁ'

i
Treasurers report, balance from last repert §$25,660.21,receipts $387. ‘=pii

disbursements (8761.62,belance $17,286.34.

%80.0C,total $270 49, dishursements “223 66 ,balance $$46.83.

Building Inspecters repoert,permits issucd for tje month of May, 1°15,1:£*
amounted to the sum of $66.00 snd he pltced the total value of cons T

tiocn at $30, oqf'
The Foreman 'ei, ﬁoadaureported that abaut the 1st.of May,1916,the Cedar-dhé

uemetery Co. cauaaﬁ to be erected aleng the easterly side of LEike Vi°\lpon

] -tx“." 3

Aye.,a substanciel wire fence,a portieon of spid fence being built upl"
LT )

and across the right of way of Crooks Ave.,for'a distance of aboeut % 23

north of the southerly boundary of said Avenue,a distence of about %

feet thenoce southerly abput 26 feet to the southerly boundery line ofj f°r4

Cirs
Grooks Ave.,thereby eausing an obstructien in said Crooks Are.,withu 3°uj

. | J!:_-.
the Township of Acguackenenk without authority from the Tovmship Comi Tﬁgi
L ‘.,ss e

tee.

Upon motien it was refered to the Countel and Engineer. ﬂ_‘ff
<:)A communication -waes read from the Passtic Valley Sevierage Comm:saion
stating that they were making application te the Board of Commerce &E-"
igation for & permit authorizing the construction of pipe lines bani i
the Pessaic River,from Yantacaw 8t.,in the Township,at-the Passalc Ri
to Riverside Ave.,in thé Township of Unilon and they régquested the Tu:
Committee to grant them a psrmit according to the follewing resolutie 335
to lay their pipe lines bcneath the fassaic River between Lha pointélgé
menuioned. } e 4 tb
BE IT BSOLYED:4hat permission be ana is 1emeby granted to Passaic val';n,

Severage Commissieners .to construct maintsin and operate- caut iron si 323

pipes extending from the end of Yantacaw St.,in Acquacannonk Township;ﬂhs
/ gt the resseic River,to Riverside Ave Union ! ownahipjsaid cabt -iron si ?24

pipes;being part of the 1nter59ct1ng sewer and branches planne& teo h 35

e,

constructed by the Fassaic Velley Sewerage Commissioners for the To

ship of Acguackenonk and atheagggnibipalitiea ir the iassaic Velley



33,

'Iﬁ""i’i'ormal .congeri is given for submigeéion by the PFassaic Valley Sew-

mg; Commissioners to-the New Jersey Board of Commerce & Navigation,

o: tha purpose: of eecuring the neceasary permit from the said Board,
H i;
; u the cunatruction of the said cast iron siphon pipe lines.

'ft‘t ,above resolution was adopted. -

ER o Y

“,_‘-'(.,.j” !

pihe Secretery of Leke View Fire Co. #Qstating that A.Ven, ZOrge and

g
TSt
_.%-z,"‘*

m

Eﬂ'@j.&tanholme were elected active members of the Company.

gt - 3
;{;_E Tu( tmotien the Township Cemmittee accepted their membership as active
i '-;,

i

¥

trfffw 'ha Township Firemens register.
3 \;:'_“'?«'
1; --._Ee;om A.lFriedmen and Abram Kurlantzick,respectively for automobile ‘ous

i

b § r‘.%-.-.'
25..-:;%. kngaeed. o : :
1 f ! ’
102§ “deed given by the Township to Wm.DeLorenzo °5’l)the Town of Fackensack,

i; r"'x

if:for a consideration of $10.63 for the premises mown as 1.lot,lot #48
3 'In‘.« B
s Saut]‘l Ave.,block #68,Cliften, M.J.
mmif, '- ﬂ:c{’follawing named ordinance had its third and final reading by title,

o

bl g
2 -»upon motion all the Committeemen voting in the affirmative on roll call
=

-ﬁha ordinance was adopted.

2 7 ?‘An drdinance to establish the grade of Maple Place,between Unien Ave.

e

i _‘ anrl Berkley Ave.

: -i'ho follewing- bills were reported correct by the ‘i‘inanca Committee &and
dara& paid;Passaic Herald $68.22,;.ews Publishing Co.3$63.30,National

2 {electric Co.Inc.$4,05,J.J.51eter County Clerk $5i11,F.A.MoBride Co.
35 ,is"a‘o' 00,E.8 .Van Kirk Co.$600.00,Bexgen.Auto Co.§8l7.50,B.Todaro $267.75,
"?ay Poll for labor end- teame for rapairing tovmship raada from May 16%h,

it 2 to June Eth inclusive $.:950 00,Pey Roll for laber collecting ashes end

ll%f ?Ep:rhnge from Moy -16th,to June 5th,inclusive $3&,00,L.C.Rendall ,Agent,

"Flé_ éigslso Ira Hortsma $3, 26 and Henry PRelden '$60.00. -

P:‘;' ;.:he fellowing bills were refered to the Finance Committee;John A.Doolittle
:ipg\;,.éﬁ .75,Jas.S.Cocker $3.2p5 end $3.80,Gulf Refining Co. 2.9 87,W .H Beck

3 355 00,Unien 3uilding 8, Construction 00.539 95 and Undarweoﬁ Ty awritor
P

'n-'-‘i{ Gu.$41.50. Upon motien meeting adjourned. -
T &j"%&a«w{
] Towiship Clerk.

0936
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Clitton,N.J.,March 20,1917,
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Thaéregulpr meeting of the Township Gommittee ef the Township of Acquaclr—
l ‘1

7 mk was held on the sbove date;all the Committeemen were presen‘b.

ARl “i\"

|3
HA Ly
Hoos

ik
s

B =

TEY !ho f;ellawing communioations were read. iy 2oLy
a2y ’lrm the Secretary of Clifton Fire Ce.#2,stating that kr.Cornelius Quad-

resignad from the Company and he regquested that his name be

lﬁritken from the Toﬂnship Iiremens register,

LT *‘..
nf; Ujug: motion the reguest was granted

?";:1' % ml W.Johnston,Assistant Engineer or the Delavare,Lackawsnna & Western

£3 Blilronu ,8tating that in a recent _eonversation with Cammlttaoman Gea.

Fed 53

and, ? Eahmidt ,he enclosed With the communiocation & blue print of thair plan

kv%g ff,'d Mgy 16th,1916,on which 1ie inoicated & proposed scheme for the elim-
15{5#? 1nat10n of the grade orossing their tracks ana Clirvon Boulevard, locat-
uz.'t‘ _-aome 500 feet north of their Athenia station' ana tne Company woula
.1;.;:5;1' I%pleasei to negotiate with the Committee with a view of entering into

] :'v'i

14;8 I%_agreament providing for the changes shown on the plan and he request-—

20,
b2 u’nthat the matter be brought before the Cormi‘btee and he would be glaﬂ

01?5 - ;urnlsh additional information or go over the situation on the gromnd
E';l‘,:% ii;;the Cormittee desires. _ '

:11‘; Il‘pon motion it was refered to the Road Committee.

:; E_i{-?n Garwood Ferguson,County Enginear stating that @ 2 joint meeting
n'ei;‘.‘;'? df 'the Board. of Freeholders,Acquackanonk Township and the City of ras-

-\,13_
iy -;niu relative to the elimination of floed conditions o:r" the Veasel

p{? lruak would bE‘ held at the Court Housa \Iedneaday Mareh E.Bth at 2:30 p.m.
}f _;ft::.fa,l:e office of the Clerk snd he requested that the To'rmsh.ip Committee
- '!:%;i'the Engineer attend the meeting.

's- motion it was refered to the Finance Committee.

E "m the Passaic Valley Sewerege Commissioners urgeing upon the munici-

palitiea the importance of making early disposition of the proposed

‘ﬁ:u

'?'55‘5‘.‘

nppplemen‘bal contract aubmittad by the Gommiasianers in November,1916,

L phas

¥
ﬁ& without an additional apprapriaticn the Comﬂissioners wonlﬂ be una-

L5y
- DRT en‘Ler into the necessary contracts for the completion of the work.

\u a
¥ of R

;A fha causes that havd mede an additions_l appropriatian necessary are set

'."I! t

* l-""""".g #

a.t 1ength and in detail in the communication of November,1916.
ut 85% of the work is completed_ involving the expenditure of epprox-

L

S8l
3 imately of $11,000,000. The juotification of this expenditure would

t
‘ho the 'benefit to the rassaie ‘Ialley by the operation of the sewer upon
_g‘l

AR 3 : ¥

pr i
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“With the early execution of the supplemental contract it will ‘be pqy

d }
Jgeﬁar'within the time named.

A copy of & communication from the Richardson Scale Co.to the Delani

“Acﬁuackanonk Township. ' They Btated that they had already mede f

‘ Ave,,but had not received any officilal advise that’ this had been a_I__

" on the other side of the Feilroad,is one which permitsuforza footﬂu Wi

" for operatives on that side of the track to cress over to Passaic iffg

its completion:‘.. * Yntil its completien no compensation will be f{_
ed by the municipalitiea whiclh have paid thia large sum of manay,ﬁgr
loss in interest 1is plainly e matter of very serious importénce. .{{
Busineas prudence would thereforeé seem to demand that the construuéf

-}

cf the 1ntercepting sewer be pressed to the earliest possible concL-
to complete the intercepting sewer and put it into operation by thak
of the yeer 1918,if this is delayed much longer,sSo’ that the aonatru
of the second section under New York Bay cannot be’ resuned at ths hﬁ

ning of the workinz sesson and 1t would be impossible to complete‘@j =

Upon motion 1% was refered to the Counsel.

Tackawanne & Western Railroed Co.was read and it stated that the Mﬁ
; ,#' B
Car Co.was arrangeing fnr further siding accomodations ana they thm«-;

that the matter .should be taken up,as suggested,with the authorltieﬁ e
plication to the Township regarding the lease of a small piece of m _f_

ed,although there seems to be a ﬂeneral opinicn thet Colfax Are..asi‘
yiay should be abendoned,in any case ,i% is & ¢ul-de-sac nnd the anlp

ision that is given t0 ws by the Standard 0il Cloth Co.,who ovms th%:h;

over their land,and in the same way that the railroaﬁ has made provhﬂ.;

i |
other mills,it is reasonable to expect that when:thelr part becomafif.
developed,that similar facilities.will be provided for the people, 14 33
would he unreasonaﬁie to expect them to travel half a mile towarﬂs§=.
-{n order to get over the Railruad'and there is no means of trevel éj;j
the presaﬁt foot bridgeé,owing to the ﬁ}oporty of the lMagor Car Cog'g
ing off the means of accese to the said bridge. There would pré}l

- & e
he st leest ten trecks crossing Colfex Ave.and the closing of this IR

o Hitad

save to those particuler works interested in the crossing it would ¥ _i

1

to be a fair and equitable arrangement ,providing that there be 1efg e

_u.p

means of access to the propoeed footbridge arraenged 18 foot over ﬁhtw‘
tracks. ‘the cost of such overhead pcoess sbonlc be hnrne by tha:

and the Townshio. : 'ﬂé

Tnan mation it was refered938 the Road Committee.
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Rannel is effective in the control of roaches, flics, screw worms, and cattle grubs
(Merck Index 1978). In 1972, highly chlorinated dioxins were detected at ppm
I:vds'm in an unknown number of ronnel samples (Woolson, Thomas, and Ensor

The manufacture of ronael is a two-step process (U.S. Patent Office 1952) in
which Na-24.5-TCP is reacted first with thiophosphory! chloride, then with
sodium methoxide. The chemical reactions are shown below:

Cl 2 OCHy
ona ?’P:g: }\";”’
pscly NaoCHs
ST = =
c ci ct
AN A-] omeL

In the first step, dry Na-24.5-TCP is added to an excess of thiophosphoryl
chloride (210 4 limes the theoretical amount) and heated slightly, perhapsto 80° C.
Sodium chloride is formned asaninsoluble precipitate; it is filtered from the mixture
and discarded. The clear filtrate is vacuum-distilled to recover the cxcess
thiophosphoryt chloside for recycie and to fracticnally separate the intermediate
tram side reaction impurities.

Inascparate reaction vessel, metallic sodium is mixed with methanol. Hydrogen
gas is liberated, ereating a methanalic satution of sodium methoxide. This solution
1 mixed slowly with the purificd intermediate while the mixture is maintained at
Jpproximately room temperature with noncontact cooling water.

When measured amounts of bolh reactants have been combined, the mixtuse is
held for a pericd of time 10 ensure completion of the reaction. A nonrcactive
vtganic solvent is then uscd to extract the product from a mixture of methanol,
cxcess sodium methoxide, and byproduct sodium chioride. Suitablc extenction
solvents are carbon tctrachloside, methylene dichloride, and dicthyl cihet. The
cxtraction solvent is decanted from the mixture, washed with water solutions of
sodium bydroxide, and fractionally vacuum-distilled to separate the extraction
solveat for recycle and 10 scparaic ronnel from side reaction byproducts.

Throughout this process, the temperature probably doces not exceed 150° C. The
highest temperaiure probably occurs in the base of the finat distillation column. In
theory, additional dioxins are not likely 10 be created by this process becaitsc of the
absence of high temperature and pressure, although al) other conditions meet the
requirements for formation of 2.3,7.8-TCDD (see Figurse 1S, p. 61).

1t appesrs even less hikely that dioxins osiginally present in the Na-24.5-TCP
raw materisl would be carried through into the product. If all the steps outlined
above are properly conducted, some of the operations might isolate dioxins into
wastc sircaras. The solubility of dioxins in thiophosphoryl chloside is unknown: if
they arc insoluble, they would be removed with the first filtration. Because the
wlubility of dioxins in chlotinated methanes is very slight (0.37 g/liter for TCDD
1a chloroform), much of the dioxin preseat would not be captured by the extraction
wiivent and would be cartied away with the methanol reaciion solvent,
Mistillations afford 1we olher opponunitics to solate dioxin contaminants into
waste organic (ractions. Although the probability of dioxins carrying through into
the final product appears slight. definitive information is not recorded.
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Ronnel is reportedly produced by only one company—Dow Chemical
Cormpany, Midland, Michigan (Stanford Rescarch Instituse 1978). Annual
production volume is not known. It is found in over 300 pesticide formulations
registered by more than 100 compames.

Chlorophenol Derivatives with Unconfirmed Dioxin Content

This subseciion deals with several other chlorophenol derivatives that may
contain dioxins. The compounds discussed include those that have been analyzed
for dioxin content with negative resulis and also those for which snalytical data
have aot been reported.

Hexachlurophene—

Hexachlorophene is known chemically as either bis-{3.4.6-trichloro-2-
hydroxyphenyl) methane, or 2,2°-methylene-bis (3.4,6-trichlorophenot). It is also
known commescially as G-11 {Cosmelic. Toiletry, and Fragrance Association, inc.
1977). Hexachlorophene is an effective bacicricide and fungicide. Prior to 1972t
was widely advertised and distributed as an active constituent of popular skin
cleansers, soaps, shampoos, deodorants, creams, and toothpastes (Wade 1971
U.S. Dept. HEW 1978). Atthough its use has been considerably restricted by the
Food and Drug Adminustration, it still may be used as a preservative for cosmetics
and over-the-counter drugs; the concentration is restricted to 0.1 percent inthese
products. Skin cleanstrs containing higher levels may also be sold but only as
tthical pharmaccuticals, avadable by medical prescriptions (U.S. Code of Federal
Regulations Tutle 21 1978). As an agriculiural pesticide, hexachlorophene is a
consutced of formulations used on three vegetables and on some ormamental
plants for control of mildew and bacterial spot. 1t 1s also used in limited industrial
and houschold applications as a disinflectant.

The grmde of hexachlorophene produced today is reported (o contain less than
15 pg/kg (< $Sppb) 2.3.7,8-TCOD (World Health Organization 1977). 121972
analysrs, dioxins could not be detecied in hexachlorophene at a detection limit ot
0.5 mgtkg (0.5 ppm) (Helling et al. 1973).

Four process patents have been issucd on manufacture of hexschlorophene, and
all are variatjons of the following chernical reaction:

OH OH oM
He C -
e 200
H4C=0
C1 1C ac
a cl
2.4,5-1¢¢ NEIALHLONOPHENE

Hexachlorophene 1s formed by reacting one molecule of formaldehyde withtwa
molecules of 2.4.5-TCP at clevated temperatures 10 the prescace of an scid catalyst
(Moye 1972). The patented processes differ in temperature, reaction wme, order o
rcagent additions, reaction solvents, and other physical parameters

In the first process, patented in 1941, methanol is the solvent and large amounts
of concentraied sulfuric acid are used to bind the walcr that is formed as a reactinn
byproduct: the process takes place 21 0° 10 5° C over s 24-hour period (U S Patens
Office 1941). A second patent issued in 1948 discloses that the methanol solvent in

106




climinated and the seaction is conducted with parsformaidehyde at an clcvated
wemperstere (135° C) over 2 30-minute period (U.S. Patent Office 1948). A 1957
patent reintroduces a solvent, which is onc of several chlorinated hydrocarbons
{U.S. Patent Office 1957d). Temperaturcis S0° to 100° C.and reactiontimeis 2t0 3
Sours. Oleum (sulfuric acid plus SO;) is used as the catalyst and concentrated -
wilfuric acid Is recovered as the dyproduct. Firally, s 1971 pateat revises the onder
of reagent addilion and also emphasizes the chemical reaction mechanism (U.S.
Pateat Office 1971). This last-mentioned processis probablythe onein present use:
its processing sequence is shown in Figure 32.

Patent information indicztes that older manufacturing methods probably
reciaimed the product from the seaction mixiure by neutralizing the sulfuric acid
with sodium hydroxide, which would dave creaied a rather large amount of brine
waste. In modern processes, conditions are probably maintained 3o that the
residual sulfuric acid separaies as a distinet liquid layer when xgitation of the
mixture is stopped after completion of the reaciton, This acid, which containg the
water formed during the reaction, is dceanted from the mixture; it is strong enough
10 be used elsewhere in the plant complex, although it probably cannot be used in

-subsequent hexachlorophene batches.

I the patent exampies, theorganic layer that remains after the acid is removed is
mixed with activated carbon, which is then filtered from solution. The purpose of
this treaiment is to remove colored impuritics. The clear filtrate is then chilled to
approximately 0° C; crystals of hexachlorophene precipiiate and are filtered from
wlution, dried, and packaged, The filicste, which would conuin some
hexachlorophene, is probably directly recycled for use in suceeeding batches.

There is no indication that dioxins would be formed during the production of
bexachlosophene, since highly acidic conditions are maintsined thyoughout the
process and temperatures are well below those known to be nceded for dioxin
reactions (Kimbrough 1924), i dioxins are found in hexechlorophene, the most
tikely explanation for their presence is that contamination in the 2.4,5-TCP aw
material is camried 1hrough into the finad product (see Figure 27, p.74). lu a
situation identical 10 that of the 24,5-T process, the patent descriptions show the
possibility of activated carbon adsorption, which could cause accumulation of
dioxins into an cxtremely hazardous waste. If carbon adsorption is aot used in
commercial practice ar if it is not totally effective, any dioxing in the raw msatenal
will eitker appear in the hexaclhiloropkene product or be recycled 10 succecding
batches. Although dioxins are not known (o be soluble in sulfuric acid, they might
be carried out of the process with the acid byproduct: if this were the case, dioxins
w:mha appear in other products of the plant in which the sulfuric acid is
ut

Givaudan Corporation in Clifign, New Jersey. isappsrently the only active U.S.
producer of hexachiorophene. Untid 1976, the 2,4.5-TCP for hexachlorophene
manufacture was produced by Givaudan's ICMESA plaat in Seveso, Jtaly, and
shipped to New Jersey for coaversion. In 1976, Wright State University analyzed
iwo representative samples of this trichlorophenol and found 1.8 and 1.9 ppd
TCDD'Y (Ticenan 1976). An accident in 1976 closed the ICMESA plant and
climinated Givaudan's primary supply of 2,4,5-TCP. (For fucther details of the
ICMESA incident see Section S, p. 168), 1t is now believed that all the 2.4.5-TCP
Tor hexschlorophene manufacture is supplied by Dow Chemical Company snd
thay Givaudan specifics an exiremely low dioxin content. In 1978, five waste
samples fram the Clifion plani were analyzed for chlorinated dioxina. None were
found at a 0.1 ppm level of detection (U1.S. Eavitonmental Protection Agency
1978d). Subscquent analysis of three of these sampics found no TCDDY at 0.1 or
less ppb (see Section 4 of this report).

About 400 commercial products coataining hexachlorophene have been
marketed recently in pesticide, drug, cosmetic, and other germicidal formulations.
The snnuat production volume of the geemicde is not reported.
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Bithionol— .

Bithionol (2,2-thio-bis[4,6-dichlorophenol]) is an antimicrobial agent that was
approved at one time for drag use by the U.S. Food and Drug Administration. This
approval was withdrawn in October 1967 because the chemical was found 1o
produce photoseusitivity among users (Kimbrough 1974; Merck Index 1978). The
U.S. EPA continues to approve its use as a pesticide in three animal shampoo
formulations. These formulated bithionol preducis may no longer be actively
marketed, bowever, because the singlc basic source of this chemical (Sterling
Drugs Hilton-Davis Chemical Co.) spparently no longer producss it (Chem
Sources 1975; Stanford Research Institute 1978)

The manufacture of bithionol 13 a cre-step resction between 2,4-dichlorophenol
and sulfur dickloride (U.S, Patent Office 1962; U.S. Patent Office 1958b). Carbon
teirachloride is used as the solvent, and a small amount of aluminum chloride
“serves as the catalyst. Bithionol is formed in a reaction at about 50° C; barch rimeis
about 2 kours. The chemical resction is shown befow.

. OH OH
() s a
= > { >
a a
BATHIRNOL

Two methods of product recovery are outlined in onc process patent (U.S.
Paient Office 1958b). 1a one method, water is added and impure bithionol
precipitates. To form a erude product, it is necessary only to filter the solids [rom
the mixture and wash them several limes in waier and cold carbon tetrachloride.
Fhey are then dried and packaged.

Alternatively. 10 recover a purified product, water is added and the mixtures
dintified 10 remove the carbon tetrachloride for recycie. Bithionol cotlects as an
organic sediment, which is separated from the water solution by decantation,
washed with waier and sodium bicarbonate, vacuum-dried, redissolved in kot
chlorobenzene, filtered, chilled to precipitate bithionol, and again filtered.

A separsie patent outlines s procedure for forming metallic salts of bithionol,
which are compounds that permantntly impregnate colton fabrics with
disinfectant properties (U.S. Patent Office 1962). The process uses sodium
hydroxide and various metallic salts in room-iempersiure reactions. with water as
the solvent, .

‘This manufacturing dperation apparently provides no potential for production
of dioxins by the known process of dloxin formation. In the manufacture of crude
bithionol, there is no opportunity to reject any dioxins that may be present in the
2,4-dickioropheno! raw material. They would be carried through into the final

oduct. .

P"“ bithionol is purified by the process outlined above, one filtration operation
would remove contpounds that are insoludle in hot chlerobenzene. Some dioxias,
however, are stightly soluble in this solvent and thus might persist even in parified
bithioan) or its salts.
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Seun—

Sesin s an ester based on 2 4-dichlorophenol, The manufscture is similarto that
of erbon, 8 2.4,5-TCP-based herbicide described earlier. Although detals of the
fint procoss step have not been reported, general organic chemical references
indicate that sesin manufacture probably begins by a reaction beiween 2.4-
dichlorophenol and ethylenc chlorohydrin, as shown in the reaction sequence that
tollows (March 1968). Water is the most likely solvent. made strongly alkakne with
sodiwm hydroxide. and the intermediate probably precipitates on addition of acid
and is filtered from solution and dried

oH OCHCH0H
o

¢ COONRoH  ——

>~ Ci

2 4-31CRLOACINIACT

o
rnne-{)

121l ]

A process patent discloses that the sccond resction step is a2 combination of the
wicemediate with benzoic acd (U.S. Patent Oifice 1956d). Xylenae is the solvenl.
and a small amount of sulluric acid s used to remove the water formed in the
feacuon.

The resulung reacuion mixture is neutrahized with sodium carbonate and 1s then
fractionally distilled under vacuum Lo recoverthe xylene for recycie and possibly to
separate the product from any impurities,

The first step of the reaction 1s the one that could possibly form droxns, Both the
raw matenal and the resulting mtermediate contain a chierine atom orthoto a ring-
connected axygen atom, and the rmxture is heated with sodium hydroxide. High
temperature it not present. however. Since water 15 probably the solvent. thi
simple reaction would not ordinarily require apphcauion of pressure. Dioxin
formation could oceur at the surface of steam coily if high-pressure sieam 13 used
far distillation

Apparently no operation other than the final distillation would remove any
dioxin contaminstion from this matertal Even ths distillation may not solste
dioxins into a wasic stream. Most dioxins esther formed by the process or present in
the raw material would probably be collected with the final product
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Tricloferol Piperazine—

A pharmacevtical compound can be made from commercial 24.5-
trichlorophenol for use as an anthelmintic (deworming medication) (U.S. Patent
Office 1961a; Short and Elslager 1962). The research and animal tests of this drug
were conducted prior 1o 1962 with unpurificd commercizl-grade 2,4,5-TCP. The
drug was made by dissolving the chlorophenol in warm benzene and adding a
measured quantity of piperazine. The resulting solntion was filtered (o remove
tnsoluble marter, diluted with petroleum ethes, and chilled. Crystals of the drug
precipitsted and were filiered from the mixiure, washed with petrofeum cther,
dried, and packaged in gelatin capsules.

M this drug is being manufactured, the volumes are very fow because it is not
listed in most pharmacevtiaal trade references. Manulscture would probably be by
the same process used in the laboratory, probably in very small batches, and with
cquipmest not much larger than standard labontory apparatus.

Any dioxins present in the TCP raw material are probably discharged in plant
wastes rather than being concentraied into the pharmaceutical. Most of the ioxin
probably is filtered from the benzene solution as part of the inscluble matter. Since
soune dioxing are slightly sotuble in both benzene and petroleum ether, & portion
might remain in solution and be transferred lo solvent recovery distillation
columns. The remaining dioxin would be discarded as part of sn anhydrous tar
from the base of these columns. The pharmaccutical indusicy usually incinerates
both solid organic residues and selvent recovery tars.

Dicamba-—

The herbicide dicamba is a derivative of saficylic acid known chemically as 3,6~
dichloro-2-methoxybenzoic acid. 1n 1972, analysis of cight samples indicated no
tetoa-, hexa-, or bepta-CDD's at a detection level of 0.5 ppm (Woolson, Thomas,
and Bu;;r 1972). The presence of DCDD's is theoretically possible, bowever (sec

. p. 70).
i hzémlde by ecylstion of 3.6-dichlorosalicykic acid, which in turn is made
from 2.S-dichlorophenol. The chemical reactions are shown below.

on c.> oH c'; OCH3
HO=C HO~C ]
Q,@” = o
NaOH
ol
1.5-S1CRL0COPRERSL (1]

The first stcp is known a3 the Kolbe-Schmitt reaction snd is also used to make
casubstituted salicylic acid {rom unsubstituted phenol in addition to haloginated
derivatives (U.S. Patent Office 195Sa). Operating tempersture is probably below
200° C, and operating pressure is probably greater than 8 atmospheres. The
chiorinated salicylic acid is mined into water and sodium hydroxide and treated
with dimethyl suifate (U.S. Patent Office 1967a). The reactionis conducted initially
with refrigeration 10 retard the otheswise violent reaction; the mixiure is then
heated for a few hours ot reflux temperature (slightly abave 100° C).

On completion of thé reaction. the mixture is scidified with hydrochlotic acid.
Dicamba precipitates and is filtered from the mixture, rinsed with water, anddried.
Reerysuallization from an organic solvent such as cther is possible, but probably s
nol conducted in commercial j

Except for high tempersture, ait conditions necessary for formation of
chiorinated dioxins are present. 1t is likely that st high iemperature dicamba would
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lose carbon dioxide in a seversal of the initial manufactunag reaction. and any
dioxins formed would not contain carboxyl groups.

Dicamba is reportied 10 be made by Velsicol Chemical Cosporatien n
Beaumont, Texss, under the irade name Banve! (Suanford Rescarch tastitute
1978). 1t is commerciatly available in many formulated pesucide products

Oitker Chlvrophenol Dervanves~

Compounds other than the products lisied above are also poteniial dioxin
sonrces, bul are made and used in smaller volumes.

A compound with the trade name of lrgasan B5200:s wsed as a bacteriosisiand a
presecvative, Often described by the generic abbrevistion TCS. it is an acid amide
derivative of a chlonnated salicylic actd, made by first reacting 2.4-dschlorophenol
with sodium hydroxide and catbon dioxide at high pressure, then reacting the
resulting intermedinte with 3 4-dichloroanitine (U.S. Patemt Office 1955a).

The germucrde brgasan DP-300 is a predioxin that was once sold 1n this country
by Cibs-Geigy Corporation. As oullined in Section 2, it was used in some of the
research of chiorinated dioxin chemistry, and dioxins were formed readily on
heating of this compound. lis chemical formuls is as follows;

o

ci G HO
Tius compound 18 a derivative of 2.&-dichiorophenol. although the process of
manufacture has not been reporied. ’
The formulation called Dowlsp was once used in the Great Lakes to control the

sea lamprey. an cel-like fish. The active ingredient of the formulation was 3.4.6-
trichforo-2-nilrophenol, whose chemical formuls 1s as follows:

Ci
OH

Ct

This compound was made by direct nitrution of 2.4.S-trichlorephenol using
conceatrated nitric acid in 3 solvent of glacial acetic acd (Merck Index 1978).

A dye assistent chemucal for wse with polyesier fibers was once made with the
trade name Tyrene (Merck Index 1974) I chemical name is 2,4.6-trichloroanisok
or 2.4.6-trichlosomcthoxybenrenc. with & structural formula as follows

Cl
O0—CH3

Cl

It was probably made by acylation of 2.4.6-trichlorophenol with dimethyl sulfare
1n2




State of New Jeraey
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WATER RESOURCES
TRENTON. NEW JERSEY 0Be23

John W. Gaston
Director

February 16, 1983

Mr. William Turetsky
Director of Safety
Givaudan Corporation -

125 Delawanna Avenue
Clifton, New Jersey 07014

Re: Givaudan Supply Wells
Dear Mr. Turetsky:

Attached is the well logs for Givaudan Well No's. 6 and 7. There
$5.. no information available from DWR's Water Allocation records with
regards to the other five (5) wells at the site.

If you have any questions, you may contact me at (201) 648-2200.

Very truly yours,

_emaBoand

Armando A. Arcenal’

Principal Environmental Engineer
Region 1

Enforcement Element
E122: G19
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TRICHLOROPHENOL

. (Report on Visit by EPA Officers Aug. 20, 1976)

From EPA ( Edison,N. J. Office)

Mr, Rod Turpin, Consumer Safety Officer
Tel: 201/548-3347, Ext. 514

Dr. Art Gevirtz, Hazardous Material Spill Response Officer
Tel: 201/548-3347 , Ext. 562 ,
Uu.s. L L. :
- : .S DF&I
Purpose of Visit . . Echdne M. S, 7\ N

As a result of the accident at Iecmesa, Washington ordered the

N. J. EPA Office to check our records on recent TCP shipments
from Icmesa and to obtain samples for TCDD assay. EPA wants
to make sure hazardous amounts of TCDD are not in these ship—
ments, the thought being that Ic mesa could hawve been having
process troubles before the accident,

. They also wanted to know if any TCDD could be pf'oduced when
we process TCP,

Results of Visit

) Dr. Gevirtz {nquired if our processing of TCP was dore in
' an alkaline medium. Answer was no, and in fact processing
is done in acidic medium. Also assured him no TCDD was
formed. He appeared satisfied. '

(@) Mr. Von Essen provided copies of U.S. Customms Form 7501
covering last three TCP shipments that were imported from

Icmesa.

54 dr, 26905 1b., arriving 5/14/76, lot 5980-76
47.dr, 23417 1b,, arriving 5/26/76, lot 6750~76
34 dr, 16940 1b., arriving 7/25/76, lot 9260-76

These shipments were exported prior to the accident in Italy.
None has been exported since then.

)] Mr. Levy made up 2 oz. samples of the three lots from

material on hand in the Quality Control Laboratory and
™ ' gave them to the EPA officers. Duplicate samples were
\. . ' retained and will be assayed for TCDD by an independent

laboratory.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
. o REGION Ii
EDISON. NEW JERSEY 08817

November 22, 1976 -

Mr. Frederick G. Eichel -~
Senior Vice President
Givaudan Corporation

100 Delawanna Avenue
Clifton, New Jersey 07014

Dear Mr. Eichel:

Attached is a copy of a letter received by me from Dr. Upholt

.of our Washington office reporting results of TCDD analysis on .

samples supplied by you to Dr. Gevirtz of my staff. As you
can see, the results of the analysis obtained by EPA agree
with your analytical results. .

Our analysis also indicated the possible'éxisience of two other
dioxins, the significance of which most probably will be under-
going evaluation. =~ .

I want to again thank you for your-cooperation in this matter.

Sincerely yours, :
Michael V. Polito g

Emergency Response & -
Inspection Branch

Attachment

cc: E. B. Outwater, DRA
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' %&,/Z 5 UNITED STATES ENVIRONMENTAL PROTECTIOM AGENCY
“ «; ,,.,';o"" WASHINGTON, D C. 20460 .

EAARN : peti T L

OFFICE OF WATLR AND
IHHAZARDOUS MATLIRIALS

MEMORANDUN = . -

SUBJECT: Analysis of Givaudan Trichlorophenol >

. : N . ' . / ,/ S g

FROM : William M. Upholt, Ph.D., Directo, e ’ F ;f?ﬁ? 45;“—

Health Effects and SCJence Polzcy, OWHM (WH 556)

T0 Michael V. Polito .
Chief, Emergency Response & Inspectzon Branch
Surveilliance and Analysis Division, EPA
Edison, New Jersey 08817 .

Enclosed are the results I have received from NIEHS and Wright State
University on analysis of Trichlorophenol from Givaudan, which you
sent to them at my request. :

A suﬁmary of their results on 2,3,7,8-7CDD only follows:

TCDD Reported

o Sample No. Labo;atorg : TEDD Found ) by Givauvdan
ﬂ} 5980-76 ' " Wright State 1.5 ppb ' , 2.0 ppb
' 6750;76 NIEHS 4 ' O-Qt 2 ppb sensitivity. i4.0 ppb

9260;76 Wwright State 1.8 ppd ' 2.0 ppb

The results are guite consistent with those reported by Givaudan (shown in
last column) and indicate a very low level of 2,3,7,8-Tetrachlorodibenzo-
" p-dioxin. In addition, NICHS found 7.4 ppb of a compound believed to be
1,2,3,4,6,7,8-Heptachloro DD in sample No. 6750-76 and Wright State fbund
0.119 ppb of an Octachloro DD in sample No. 9260-76.

Enclosure

cc:

. Eric Outwater, DRA
John Moore, NIEHS
T. 0. Tiernan, Wright State Univ.
Tom liolloway {(Wii-566)
Phil Kearney, USDA, N.E. Reg.
Barry Commoner, Washington Uniyg.
Assistant to Deputy Adm. (A-101)

Dir. , Operations Coordination.

RTRELD



REPORT OF SAMPLE ANALYSEIS

" FROM: U.S, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Food and Drug'Administration s
1560 E. Jefferson’.. . .. . ...
Detroit, MI. 48207

REFERENCE TO THIS
REPORT OF ANALYSIS
IS PROHIBITED IN
LABELING, ADVER-

TISING, OR OTHER ' ™"

SALES FROMOTION.

TO:

Givauaan'Ccrpqration

FDA SAMPLE NUMBER

© 83-336-421

125 Delawanna Avenue
Clifton, N.J. 07015

I |

DATE SAMPLE COLLECTED

06-27-83

COLLECTING INSPECTOR

Brenda L. Holmes

DESCRIPTION OF SAMPLE"

Eight ounces of Hexachloraphene collected froma drum identiffed lot 15304.

>

"ESTABLISHMENT WHERE SAMPLE COLLECTED (/f ofher thon eddressee]

‘.

. B SecTiON 704/d) OF THE FEDEHAL FOOD, DRUG, AND COSMETIC ACT
AFARAN FOR

suemission | 3 OTHER _——Cooparation with nrowm N
OF REPORT . k

REPORT OF ANALYSIS

The above sampie was examined for the presence of one-er-mare-pesticide-andfor-mdustrisi-chremical residues,

Results of analysiz were as follows:
T s

0  No Residues found.

2,3;7,8 TCDD.(A Dioxin)

@  Residue(s) found are not of regulatory.significance.

0  Residuels) found may bz of regulaton,' slgmfmance.
Specific details are provided bdow.

' Found 16.1 ppt TCDD.

Compendial limit 50 ppb
USPXX, 3rd Suppl. p. 142.

M- v oot L

DATE 16
08-23-83 James

L/U'”*‘ (= TITLE )
ET(Hestrall 0 Supervisory Chemist

TR

B et



REPORT OF SAMPLE ANALYSIS

FAOM: U.S, DEPARTMENT CF HEALTH, EDUCATION, AND WELFARE ¥
; REFERENCE TO THIS

“ ' REPORT OF ANALYSIS
Food and Drug Administration ) : ISPROHfg};‘Eﬂ!N
1560 E. Jefferson é?BELmRLADPER-
SING, OR OTHER
Detroit, MI. 48207 SALES PROMOTION,
To: - : ~ . . |FOASAMPLE NUMBER
Givaudan Corporation " 83-336-422
: DATE SAMPLE COLLECTED

125 Delawanna Avenue
Clifton, - B.J. 07015
’ 06-27-83

COLLECTING INSPECTCR

Brenda L. Holmes

DESCRIPTION CF SAMPLE
Eight ounces of Hexachlorcphene collected from a drum identified lot 15309.

.
k]

' ESTABLISHMENT WHERE SAMPLE COLLECTED fffoh’itf than addressee}

sEitanon i SECTION 704{d} OF THE FEDERAL FOOD, DRUG, AND CGSMETIC ACT
slum.;HSSl'ON Ll OTHER ~—Goopsration with growsrs g

OF AEFORAT
a
.REPORT OF ANALYSLS
The abgve sample was exammzd fur the presence ot arrrm—m arepestcide arrd?m"i‘nua's‘m ehEmical residues.
3,7,8 - TCDD {diox:l.nT

Results of analysis were as follows:

O . No Residues found.
B  Residue(s) found are not of regulatery significance, !

O  Residue(s} found may be of regulatory significance.
Specific'details are provided below,

Found 16.6 ppt TCDD
Compendial limit 50 ppb
USPXX, 3rd Suppl. p. T142.

- L

DATE

S‘%“ Lv ITLE e
f‘all : Su_Eervisor, Chemist

08-23-83
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REPORT OF SAMPLE ANALYSIS
FROM: U.5. DEPARTMENT OF HEALTH, EDUCATIDN, ANO WELFARE . "3
. REFORT OF ANAL TS
Food and Drug Administration » mmomsfrm'}zv-y e
1560 E. Jefferson LABELING, ADVER-
i p TISING, OR OTHER
Detroit, MI.. 48207 SALES PROMOTION,
TO: - r
__:‘ FOA SAMPLE NUMBER ~
Givaudan Corporaticn : ‘l‘ ~ 83-336-423 i
125 Delawanna Avenue . DATE SAMPLE f:ou.ecn:.u ':
Clifton, N.J. 07015 . '
7 06-27-83
COLLECTING INSPECTOR
_ Brenda L. Holmes T
DESCAIFTION OF SAMPLE e " ' B &
BEight ounces of Hexachlorophene collected from a drum identified lot 15330.
' :sr&éusﬂuem WHERE SAMPLE COLLECTED 41{9:?1; than cddrestee)
a . " -
- f
aEATANSadl & X secTION 704(d] OF THE FEDEAAL FOOD, DAUG, AND COSMETIC ACT e
suaMission | U OTHER ——Cooparation with growars ™, . e
OF REPORT - : . :
— o REPORT OF ANALYSIS
) : = ) P ]
g The above sample was examined for the presence ot mr:vgr-rgv?: '“?EB'B" 4 rrrT- themical residues,
Results of analysis were gs follows: =y ':Hﬂ' ) giitsst ' i
O . No Residues found. - ‘
‘[ Residuels) found are not of regulatory significance. .
; i
O  Residue(s} found may be of regulatory significance. : f‘
Specific details are provided below. i
ke
Found 27.8 ppt TCDD .
Compendial limit 50 ppb
USPXX; 3rd Suppl. p. 142.
. o fiou Shrh -
DATE . W‘W?AL (IS ITLE
P, 08-23-83 ' [James Ey Wesfrallt . | Supervisory Chemist

Ao el
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REPORT OF SAMPLE ANALYSIS

FROM: Us, DEPA-HTMéNT: OF HEALTH, EE;UCATION, AND WELFARE
Food and Drug Administration

1560 E. Jefferson:

Detroit, MI, 48207

REFERENCE TO THIS
REPORT OF ANALYSIS
IS PROHIBITED IN
LABELING, ADVER-

SALES PROMQOTION,

TISING, OR OTHER- ~.

TO:

Givaﬁdan Corporation
125 Delawanna Avenue
Clifton, N.J. 07015

i

FOA GAMPLE NUMBER

83-336-425

06-27-83

OATE SAMPLE COLLECTED

COLLECTING INSPECTOR

Brenda L. Holmes

DESCRIPTION OF SAMPLE

Eight ounces of Hexachlorophene collected from a drum identified lot 15303.

-

+ ESTABLISHMENT WHERE SAMPLE COLLECTED {ffo.:‘,‘lé{ than addressee/
: v i
% }
’

REASCH FOR . .
SUBMISSION O OTHER ——CTouperasivi niti yiveerns

CF REPORT

@ SECTION 704(d). OF THE FEDERAL FOOD, DAUG, AND COSMETIC ACT

J REPORT OF ANALYSIS

Tha 2bovs sample was exaniined for the presenca of oneormorepesticideandfarindostrial themieal residues.

‘Results of analysis were gs follows:

] No Residues found.

2,3,7,8 - TCDD (dioxin)

Gi - Residuels} found are not of regulatory significance.

O  Residuels) found may be of 'regul.':t;:u"'n|I significance.

Specific details are provided below.
Found 17.2 ppt TCDD

Cocmpendial limit 50 ppb
USPXX, 3rd Suppl. p. 142.

/ﬂa/

TITLE

. DATE
nR 21—83 James kestfa 1

e e Fr—

Supervisory Chemist

(%




-  pr. H.A. Brandman
Clifton, N.J. i
February 22, 1977

Dr. Dorsky
Dr. Manowitz
nvde

Dr. Brandman
Mpr-—Bapinwalt
Me—~Seata
—MBdum .
Mr. Broderick
Mr. von Essen

Levy

Greif

Porcaro

Gold

Dr. Vaterlaus

Dr. Sambeth
Circulation
Technical Committee
Forschungssekretariat

Mr.
Mr.
Mr.
Mr,

EDT .
AR
oI

Specifications for 2,4,5-Trichlorophenol (Dow)

Meeting at Clifton

(Feb. 16, 1977)

Purpose:

For Dow:

FPor Givaudan:

To review Dow's proposed specifications for

2,4,5-trichlorophenol (TCP)

Joe Stearns:

Ed Neitzke:

Ken Aspinwall
Hal Brandman
Len Levy

George von Essen

Account Mgr,

Product Sales Mgr.- Agricultural Products

- Agricultural Products

Dow's representatives presented tentative épecifications for

their TCP that they feel are reasonably attainable.

They regard

the next two months as a trial period to evaluate their ability

to meet these specs. The proposed specifications are as follows:



Dow Givaudan
fgmn . Proposed : Reguested
2,4,5-Trichlorophenol 99.,0% o 99.5%

2,4- and 2,5-Dichlorophenol 0.25

3,4-Dichlorophenol 0.20

Total Dichlorophenois ' 0.45 ' <0.2

2-Chloro-5-methoxyphenol 0.30 | <0.1.

2,3,6-Trichloxrophenol 0.50 <0.3

TCDD : <0.0llppm ' <0.01 ppm

Color - ‘ Givaudan 3

Iron -3 . <5 ppm
fﬂi? 'It was requested of Dow that they furnish actual TCDD levels

instead of "less than" figures. They are reluctant to do this
citing the amount of time required for each analysis. When

pressed on this matter Stearns suggested it be taken up with

Bob Hudberg or Ed Freiter.

2pow is currently evaluating Givaudan's procedure for TCP color

analysis (Letter: L. Levy to R. Hudberg - 1/4/77).

*this has not yet been established.

In addition to the above, Neitzke was asked to check on the

presence of dichloroanisoles or 2,3,5-trichlorophenol in Dow's TCP.
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. GIVAUDAN CORPORATION
QUALITY CONTROL DEPARTMENT

SPECIFICATIONS

- 2,4 ,5~TRICHLOROPHENOL

OH

Cl

Molecular Formulas C_H Cc1.0 .

C; 6 3 3

Molecular Weight:  197.46

APPEARANCE & COLOR:. White to off-white fused mass or flake.

'Mdlteh material may have a slight pink cast.

-

COLOR OF TCP IN SOLUTION: A }Oi alcoholic solution is preéared. .The
coior of this solution is no darker than
. leaudan Color 3 ( 00050 g. Potass;um
_Dichromate/100 ml. 2% Sulfuric Aczd)..
CONGEALING POINT: s3.5°c-' Minimum’
. | 'Givﬁudan Index Test Method V.

PURITY & IMPURITES .BY GAS CHROMATOGRAPHIC ANALYSIS.

2, 4 S—TrlchlorOPhenol - 98. 7% Mlnlmum '

2 3 6—Tr1chlorophenol :" 0.5%. Maximum

chhlorophenols . '-: - '075% Maximqm. .
—Chloro-S—Methoxyphenol 0.3% Maximﬁﬁ "

D;chlo;ometboxy Phenol ‘ . 0.5% Maximum )

'Pfocedure:‘GLc analysis using normalized area for the determination.
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Fage 2.

Equipmeént:

" AR, L TR L o S G

1. GLC unit eguipped with a flame ionization, detector’

and electronic integrator.

2. Column: 6° x 1/8%, 4% FFAP on 100/120 chromoscrb G.

3. ' Chromatographic Cenditions

A. Flow: 40 ml/min.

B. Sample size:; 0.2 ul of a solution of sample in acetone..

C. Sensitivity: 2 x,lO2

D. Oven Temperature: 190°C.

Note: Identities.and purities are determined based on the

attached curve.

-

SPECIAL REQUIREMENTS:

* 2,3,7,8-Tetrahylorodibenzo-1-dioxin (TCDD) : .Z 1 ppb Maximum

*Cgrtificatioe.fEr TCDD content is to be furnished by the’

suppliér,for each hatch.qf.TCP.

December .1, 1983

R
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AGRICULTURA PRODUCTS'
A DEPARTMENT T

PRODUCT STEWARDSHIP GUIDELINES FOR - s
SAFE HANDLING OF. 2, 4 S-TRICHLOROPHENOL o -

- PURIFIED

 INGREDIENTS (Specifications)
'2,4,5-Trichlorophenol, minimum ' . 98.0%
- Other related chloifophenols; maxinum 2.0%
2,3,7 ,8-—1‘etrachlor_odibénzo-p-dio:':in, maximum ©0.01 ppm

' PHYSICAL PROPERTIES (These are laboratory or literature data typ:l.cal of the

’ preduct and are not to be cons:.dered as, or confused with, specifzcations.)'

" oH

) ' . | STRUCTURE

-
-

Formula S R CgH,CL,08
Molecular Weight oo 197.5
Freezing Point, °C ' 65
Boiling Point, °C _ 253 ,
Flash Point - o >860°F C.0.C.
Specific Gravity.(Technical) 1.5 @ 167°F
Solubility in water @ 25°C (gm/lOO gm) -0.119 °
Acetone 610
Benzené . : 83.5
Methanol : 610
Toluene : 120

NOTICE~—The information herein is presented in goad faith, but no warranty, express or implied, is g-iven
nor is freedom from any patent owned by The Dow Chemical Company or by othérs to be inferred.

D DOW CHEMICAL U.S.A. "
’ ‘ AGRICULTURAL PRODUCTS DEPARTMENT o MIDLAND, MICHIGAN 48640 :

el e . . Co. M . R -"'.'-‘..'..L.:' ': e
. - . . M _'_‘- .. . .

* radesark o The Dow Chnrmizal amasnw
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HEALTH HAZARDS, TOXICOLOGICAL PROPERTIES & FIRST AID

‘Introduction

The following statements on health hazards and toxicological findings sum-
marize some of our laboratory findings for 2,4,5-trichlorophenol (TCP).

Further information concerning these matters may be obtained by contacting the
Agricultural Products Department of The Dow Chemical Company.

’Toxicologigal Properties of 2,4,5-Trichlorophenol

1.

2.

Ingestion

TCP is low in acute oral toxiecity. The LD., for rats is in the range of
2400-2850 mg/kg of body weight. The chron;c oral toxicity is as follows:

A. Rabbits Twenty oral doses of TCP in 28 days produced no
changes at levels of 0.001 and 0.01 g/kg. Slight kidney
changes were detected at 0.1 g/kg and very slight kidney
and liver changes at the 0.5 g/kg level.

" B. Rats Doses of 0.03, 0.1, 0.3 and 1.0 g of TCD/kg in olive oil

were administered via stomach tube 5 times a week for 4
weeks. No significant changes were detected except a
depression of growth and an increase in erythrocyte
fragility at the 1.0 g/kg dosage level.

C. Rats TCP was fed in food at 100, 300, 1000, 3000 and 10,000 ppm
for 98 days. No adverse -effects were detected at 1000 ppm

or less; 3000 and 10,000 ppm caused mild diuresis and
slight changes in kidney and liver.

Eye Contact

TCP is capable of causing severe irritation, even marked corneal injury.

Skin Contact

A single short skin exposure to TCP may cause redness and swelling of
the skin. Repeated minimal exposure without washing may cause skin
irritation. TCP is capable of causing more severe chemical burns upon
prolonged exposure and when contact is made with melted material.
Experience has indicated that this material is not absorbed through the

skin in acutely toxic amounts.

Inhalation

TCP dusts may be irritating to the nose and throat.

........
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Toxicological Properties of TCDD

The véry highly toxic chemical, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) can
be formed in hazardous amounts under certain chemical and process conditions.
TCDD has been demonstrated to cause tumors in a lifetime rati feeding study at
0.1 pg/kg of body weight/day, but not at levels of 0.01 or 0.001 ug/kg of body
weight/day. It has also demonstrated to cause birth defects when given to

‘mice subcutaneously at 1-3 ug/kg/day for ten days during the second trimester

of gestation (no effect level was observed at less than 1 ug/kg/day). 1Inm .
humans sufficient exposure to TCDD may cause chloracne, a dermatologic con-
dition which results in multiple comedo ("blackhead") formations primarily on
the face although other parts of the body may be involved. Appearance of
chloracne may indicate exposure to dangerous levels of TCDD.

First Aid Measures For TCP

Eye Contact -- Contaminated eye(s) should be flushed promptly and thoroﬁghl&
" with copiocus amounts of flowing water for at least 15 minutes.

Get medical attention.

Skin Contact -~ Contaminated skin should be washed with soap and plenty of
water. Any irritation that develops should receive medical

attentionm.

Inhalation -~ Anyone experiencing any noticable 11l effect from breathing
the dusts of the product should be removed to fresh air.
Medical attention should be obtained.

-

PROCESSING HAZARDS & PRECAUTIONS

Introduction

Precautions for safe handling and use are necessarily genmeral in nature, since
the circumstances associated with each customer's use of the material are
unknown and beyond our control. Suggestions with regard to the hazards likely
to be encountered in specific operations will be made upon request whenever
possible. Inquiries about such specific operations and uses may be directed
to the Agricultural Products Department of The Dow Chemical Company. :

'Factors Influencing TCDD Formation

Two of the factors influencing. the formation of TCDD from TCP are temperature
and time. Retention of TCP at 150°C for several days has resulted in formation
of TCDD. As the temperature and/or time are increased, the TCDD can reach
levels of several ppm in TCP. Formation of TCDD in TCP has been catalyzed by
contact with iron at 150°C. TCDD fiay also be formed at lower temperatures or

shorter periods of time.

The most likely conditions for formation of TCDD to occur requires that the
TCP be in an alkaline condition.- Heating an alkaline solution of TCP at .
temperatures of 60°C for thirty hours or 100°C for four hours at pH = 11 will .
result in the formation of measurable amounts of TCDD. :
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Precautions for Safe Handling & Storage

Durlng ‘periods of long storage of molten TCP temperatures in excess of 80°C
should be avoided. Processing temperatures of TCP in excess of 150°C should be
avoided. It is preferrable to process TCP at temperatures below 100°C to
minimize the potential for TCDD formation. If necessary to process TCP at
temperatures over 100°C, frequent monitoring of the TCDD formation should be

employed.

Process operations where TCP is handled in an alkaline condition should not be
conducted at temperatures over 100°C wihtout prior consultation with Dow
technical personnel. When processing under alkaline conditions, frequent

'monitoring of TCDD formation should be employed. The user should thoroughly

monitor his process and eliminate all points of high localized temperatures.
Sources of energy input which can cause process temperature in the alkaline
condition to rise above. 100°C should be identified and evaluated.

Equipment Handling

Great ceutien_sheuld be observed any time a residue or a decomposition product
of TCP is encountered. This material should be considered to contain TCDD until
laboratory analysig has egtablished the ubs nce of TCDD.

Any residues should be collected and disposed of via proper methods. “Contam-

" inated equipment should be retained in the work area. until ‘properly cleaned.

ﬂAll'higﬁ temperature treatments such as torch'cutting, burning or direct’ firing

of equipment that is in contact with TCP can be extremely dangerous since TCDD
formation is likely to occur under these conditions. ‘A thorough cleaning should
precede these heat treatments. After cleaning, precautions should be taken to
insure the isolation of the worker from contact with any vapors.

PERSONNEL SAFETY & PRECAUTIONS

Precautions For Safe Handling

Chemical workers' goggles or tﬁeir equivalent should be worn when TCP is handled.

When operations such as loading, sampling, measuring cleaning up spills are
carried out or in other instances when skin contact is likely to occur, the
operator should wear a face shield, monogoggles and impervious rubber suit
(or equivalent). After use, the above clothing should be thoroughly laundered

before re-use.

Exposure of persons to a dusty atmosphere or vapors. containing TCP requires
the use of an organic vapor respirator equipped with a dust filter.



- Personal Hygiene & Wipe Testing

Trichlorophenol should be contained within the operating areas at all times.
A personal hygiene program which includes the proper use of decontamination

. procedures should be instituted in any plant that ‘has the potential for

employee. exposure to TCDD.

1.  Employees working in the area should be well informed andxacquainted with
the toxicity and potential hazards associated with TCDD.

2. All operators working in the production area should shower thoroughly
.each day before leaving the plant.,

3. Work clothes should be kept: on site, changed daily and washed separately,
_preferably at a separate laundry facility located at the plant site.

4, Food beverages and smoking should be restricted to designated areas. free
of chemical contamination. -

A regimen of wipe tests of work areas and subsequent analysis for TCDD should

. be established to assure that personal exposure is minimized. Wipe testing is
- intended to be used as an indirect measure-of the skin contact hazard from
chemical exposure to which operating Personnel may be subjected. If wipe

tests are carried out on a well chosen set of sample locations, the collective
results can provide an-indication of general plant cleanliness and may point

“out specific areas of contamination if they occur. Wipe testing metliodology

will be supplied by the Agricultural Products Department of The Dow Chemical

.Company ol request.
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b 100 Delawana Ave. . . i ' M: Paow T ' .
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RE: 2, £, /T:ICHLOROPHENO TECHNICAL GRADE e
o Dear 51r, 5 L " €€

Inspection of the renaiuing drums of 2, 4. 5 Trich!orophenol S B
‘technica¥ grade’ (TCP),:indicates that 1ot identity canbe ~ | - & .|
ass.isned; to only 8 drums; These drums have recefved minor ] %
damage and some Superffcial rusting has occurred. Nevertheles$, e

-
-

;"j the ntegrity of the drums appears to have been maintained. e

TCP is part of 1ot r..;‘.‘:e. MMOB139, and has the following / L
§  analysiss - e ~
“mnponzn _ e - § BY WEIGHT
'*6* Dichlorophenoi ; o . 4 "
2, 4285 2.6 Vichibraphenols < 0017 F
2, 3. Trichiorophenol g i

Honochloronethyoxypheno!
-Dichlorome thyoxyphenol.: .

4

0

_ 0

2, 4, 5 Trichlorophenol -~ ,9'5‘
4

" Tetchioroanisole - 0

; . R .
HES ot MK
T . N.D
.

: Tetrach\orophenol :
i ,;..2. 3. 7“,, Tetrachlorodzibenzo -p- dioxin <0.01 ppm :
qu 1 can be of further assistance please do not hesftate
to call. e e _ ‘ . S
Regards, | ‘ (
R ;'...,.“‘ , / A. N m

).; | | ’

\"’/ ’(//’ 7"'7' Sl Ao B
-’John R. Ulrich, Supt. &' ~ - | /s o -
Trich‘loropheno] Plant /, 5/'»,4._, St7..7en 15 {

s Dow Chemical Company . 5 L3 E
P -

7/
M Midland, Michigan 48640 Mt ///// o H
©_) (517) 636-3219 T . o ey,

DA ' F
cc: Dave Cheek - Dow Chemical Co., J
: New York Sales 0ffice - i,u

AN OPERATING UNST OF THE DOW CHEMICAL GWPANV
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i m::np - AMOUNT — /
Y. _Tdgasses /’y € drums - 7 -

Y. LT MwmEng . E Y
. e . ¢

#' Givaudan Corporation
" Attention: Mr. G.T. VonEssen, Purchasing Dept.
" 100 Delawanna Avenue-

Clifton, NJ 07014

Thele

3

[ 4
r_ J
ADSRg S

ER

-
———
"
<’
o
k3
P
R
S

<

2,4,5-Trichiorophenol . , SO 24.8%

'2,'53;5-"1‘richloropheno‘1: SR . 0,38 . P

| _'chloropbenols

»Na. AT ) o .
Dichlbromethoxyphenol’j ) 4.7% 2
2, 3, 7, S-Tetrachlorodibenzo-p-moxin <0.01 ppm ;

;}v‘:fﬁ; E . 3

T . .

Do ‘
P . . av ‘< -
THE DOYW CHEMICAL COMPANY CW dé}v‘l'

C. M. Olson, Quality Assurance




2,4,5-TRICHLOROPHENOL

SPECIFICATIONS

Compositions by GC Analyses:

2,4,5-TCP

2,3, 6- and other TCPs
Dich'lorophenols
Monochloromethyoxyphenols
Dichloromethoxyphenols

TCDD (Dioxin)

October 23, 1978

98. 3% minimum
0. 5% maximum
0. 5% maximum
0.2% ma.xizﬁuz:n
0. 5% maximum

4£1.0 ppb



CERTIFICATE OF ANALYSIS

e

——

ION MA RtA = [DATE
2,4,5-Trichlorophenol, Technical i;EL:SQ&ﬁAéf~N&4§1 :
N —_ . = , 9-25-78
GOW ORDER NO. i AMOUNT BEEERY® ) . € RUCK NO,
0050196 o =8k
LOT NUMBERS & ¥eg mh—c FTOMER
MMO6298 i !
. CONTRACT NO.
_Givaudan Corp. -SEP28 1978
el 100 Delawanna Ave. GAY
A0 Clifton, NJ 07014 PURCHASING DEPARTMER(F9-22- .

OORS L Attn: Mr. G6.T. VonEssen, Purchasing Dept.

DOW LAB FILE NO.

l CERTIFY

that the materia] shipped has the fo11ow1ng analys1s.

.,'
k]
H

2,4.5 Trichlorophenol

2,3,6 Trich]oropheng]
Dichlorophenols
Dichloromethoxyphenol

2,3,7,8 Tetrachioéddibenzo-p~0ioxin

'.
*

-~ THE DOW CHEMICAL COMPANY l Allen 4. Howard, Quality Assurance

‘Lot Numbeé
MM06298

94.4%
0.4%
0.3%
4.9%

£0.01 ppm

e

——

e

STOCK FORM 7050 PRINTED R-11-70
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TUSCRIPTION OF MATGRIAL

&:ﬁ;tﬁﬁfk.”— ), Te-fmat . e
CERTIFICATE OF ANALYSIS | En’@now CHEMICAL COMPAN)

2,4,5-Trichlorophenol, Technical

e TN

ATE

12~27-78

GOW GRGER NG, AMOUNT /
4645599 {/, 6 drums

CAR OR TAUCK NO.

CUSTOMER GRDER NG,

TOT NUMBERS e
. Pt g .

R21661

Givaudan Corporation
Chmz®®l  Attention: Mr. G.T. VonEssen, Purchas:.ng Dept.

Naug

ADDRELS 100 Delawanna Avenue
Clifton, NJ 07014

CONTRACT NO.

OAY HIPPED

~1cermnicy; That the mat'er‘ial‘sh_ipped has the follov;rin'g énalysi-s:

RECEIVED at RESEARCH
JAN -4 187y

Lot Number
MM07248
2,4, 5-Trichlorophenol o 94.8%

. 2,3,6-Trichlorophenol _ 0.3%
Dichlorophenols . _ 0.1%
Dichloromethoxyphenol - - .' 4.7%
2,3,7,8-Tetrachlorodibenzo-p-Dioxin ’ <0.01 ppm

ayY .
THE DOW CHEMICAL COMPANY CHo sro

C. M. Olson, Quality Assurance

P e
STOCK FORM 7030 PRINTED R-11-70



Mr. S. Gold / '

',,;'f_s Dr. J. Dorsky .
’ Dr. R. Genet . . ) .
Mr. N. Panagiotakis . = PURCHASE ORDER CHANGE S 8
Mr. O. Piplani - ° '
Ms. P. Shepard:

" DATE: 'September 29, 1978

. Please change your copy of Order No.R 21001 » Trichlorophenol ¢o.
read as follows: Technical Grade "Dow" Code No. 2-75

Quant:.ty :

Price: $2.50 1b. FOB Midland, Michigan

Delivery: -
Shipping Texms .
. Bulk Tanktruck/ ankcar - $2.40 Ib.

Others: _Complete Schedule:Truckload Drum, - 2.46 1b. (40,000 1bs.)
. . Less than truckload Z 50 1b.
ALL FOB Midland,

__Geoxge T. Von Essen
Purchasing Dept. - Raw Materials




2

x* P
& eén'rmcm-s oF ANALYSIS

-  TETEWIPTION OF MATERTAL
Y 2,4,5-Trichlorophenol, Technical (‘M S
_ I B e SN 9-25-78 ©
DOW ORDER WNO. - AMOUNT - e - — CAR OR TRUCR NO.
0050196 . . e mgﬁ' d_ . : :
LOT NUMBERS . B.v;a! — ﬁ =i BTOM .
. MMD6298 . u_; = I o
. " CONTRACT NO.
Givaudan Corp. -SEP 2§ L7(:
custouerl 100 Delawanna Ave. DATE SMAaeg

S | Clifton, N 07014 . PURCHASING DEPARTM,
| .Attn: Mr. G.T. VonEssen, Purchasmg Dept.

e

DOW LAB FILE NO.

"I CERTIFY:

that the material shipped has the following analysis:

- -t
3 .
e e s

‘Lot Ntifﬁber

) MMO6298
2,4.5 V'It.:;l‘]-orophenol : o 94.4% .‘ \
2,3,6 Trichlorophenol ' : 0.4%
/’5 Dichlorophenols ' _ . 0.3%
Dichloromethoxyphenol - . ' 4.9
2,3,7,8 Tetrach]orodibenzo-p-D’ioxin . <0.01 ppm ;

)

W, THE DOW CHEMICAL COMPANY

Allen 4. Howard, Quality Assurance

smeem——

STOCK FORM 7050 PRINTED R-11-70



CERTIFICATE OF ANALYSIS ' @ THE DOW CHEMICAL COMPAN

————

TESCRIPTION OF MATERIAL— — pATE
N . 2,4f5-Tr1chloruphenol (Purified) : March 175 1978
TGW ORDER MO, : AMOUNT w TERND:
3459156 ’ ] -
LOT NUMBERS CUSYOMER ORDER NO.
See below ' ’
CONTRACT NO.
Givaudan Corporation
curauesl 125 Delawanna Avenue [PATE SPPED.
s | Clifton, N. J. 07014 ‘ March 16, 1978
ATTN:  Mr. G. VonEssen, Purchasing Dept. ) GOW LAB FILE NO.

TVCERTIFY: that the material shipped has the following analyses:

LOT NUMBERS

MM 08087 ... MM 06137 -
2,4,5-Trichlorophenol, 3  °  99.1 98.4 "
2,3,6-Trichlorophenol , % 0.3 4
K . Dichlorophenols, % ) 0.3 0.2
ﬂ\) Mgnoch1oromethoxyphen01, y S 0.2 0.4
. ' 2,3,7,8-Tetrachlorodibenzo-
para-dioxin (ppm) <0.01 <0.01 - _

RECEIVED at RESEARCH

MAR 31 1978

e m ot e mprayep et 0 ey e

j . THE DOWCHEMICAL COMPANY , / @a :
. Aﬂen Y Howard Quaht_y Assurance

P
STOCK FORM 7080 PRINTED R-1t-70
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MM:

CERTIFICATE OF ANALYSIS DOW THE DOW CHEMICAL COMP

pr TON OF M TAC - . FAT: o
| . 2.4.5-Trichlorophenol (Purified) . .
T 5.18-78
OOW ORDER NO. AMOUNT CTAR OR TRUER NO.
4245680
TOT NUMBERS EUSTOMER CRGER NS — —
See Below.
CONTRACT NO.
e Spumer, R
ADDRESS Clifton, NJ 07014 5-17+78
Attn: G. Von Essen POW LAS FiLa No.

TICERTIFY: that the material shipped has the following analysis:

Lot Numbers
MMO3318 MM03278 MM03288 MMO4178 MMO4148 - MM04048

2,4,5 -TCP ... % o ' 98.9  98.6 .98.6 98.6 987  98.8

2,3,6 TCP ... % | 0.4 0.6 0.6 " 0.6 0.5 0.3
{ﬂETD Dichlorophenols ... % 04 0.6 0.6 0.7 0.7 0.4

Monochloromethoxypheno? ... % = 0.4 ~  0.03  0.03 0.1 0.2 0.6

2,3,7,8 Tetrachlo;‘odibenzo-p- ' .

dioxin. (PPM) . ’ <0.01 <0.01 <0.01 ., <0.01 <0.01 <0.01

!
‘REGE1VED
MAY 31 1978

- " PURCHASING pep,
RECEIVED at RESEARCH : ) ARTMENT

.
-

JUN -5 1978

J THE DOW CHEMICAL COMPANY - Allen J. Howard - Quality Assurance

————

—— e r————————
e e
STOCK FPORM 7030 PRINTED R-11-70



oA TO il e

Py i
* GIVAUDAN CORPORATIO! _
) (FOR INTERNATIONAL CABLES & TELEX'S)
Page T of 1 pages .° Operator's Use Only
oo Message number:
Date/Time sent:
. Authority to. transmit S. Gold Dept. Operations
TO: GG . o
. __Givaudan S, A,
Cmene o - /<7
_ TEXTs* Attn. J. Sambeth . :
Current Spécs. Dow Tech. TCP taken from recent Certificates of Analysis are:
2,4,5 Trichlorophenot. N 94, 0% Minimum
2,8,86 Trichlorophenol T 0.5% Max."
Dichlorophenols 0.4% Max.
Dichloromethoxyphenotl : 5.0% Max.
Mono Chloromethoxyphenol Less than 0.01%
2,8,7,8 Tetrachlorodibenzo~p-Dioxin Less than 0.01 PPM

We have asked Dow for latest Tech. TCP Specs.

-

1979 Pure T.CP requirement 273 tons, Celemerck contract calls for 120 tons
leaving shortfall _o'f,153 tons.Pure TCP. One ton pure TCP is equivalent to
1.2 tons Tech.. TCP therefore we require 183 tons Tech. TCP.

Regards, G.old




CERTIEICATE OF ANALYSIS

THE DOW CHEMICAL COMPAN

BEITRIPTION OF MATERIAL

.[PATE

2:4,5-Tri ch]oro?henol (Purified) 5-18-78

5OW SROER NO, AH.OUNT TAR OR TRUCR NG
4245681 ~ ‘ _

TOT NUMBERS CUSTOMER OCROER NO o=
See below. :

Givaudan Corp.

assoee] 100 Delawanna Ave.

Haug Clifton, New Jersey 07014 .
aooress | ATTN G VonEssen

CONTRACT NO.

DATE SHMIPPED

5-18-78

DOW LAB FILE NO.
.

"L CERTIFY: that the material shipped has the following analysis:

LOT NUMBERS
MM 32878 MM 04178 MM 03318 MM 32778 MM 04048
2,4,5-TCP-% 98.6 98.6 98.9 98.6 98.8
' 2,3,6-TCP-% 0.6 0.6 0.4 . 0.6 0.3
Dichlorophenol-% 0.6 _ 0.7 0.4 - 0.6 0.4
Monochloromethoxyphenol-% 0.03 0.1 0.4 0.03 0.6
2,3,7,8-Tetrachlordibenzo- '
-p-dioxin (ppm) <0.01 <0.01 <0.01 <0.01 <0.01
RECEIVED at RESEARCH
-5 1
JUN -7

THE DOW CHEMICAL COMPANY

, A'l'len J ngard,

Quality Assurance

STOCK FORM 70SD PRINTED R-11-70.
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CERTIFICATE OF ANALYSIS THE DOW CHEMICAL. COMPAA

5 ; =T “II"""*“"""'?“""""“““ - GATE
. 2,4f5~'l.‘r1ch10ropheno'l (Purified) . £.18-78
. DOW ORDER NO. AMOUNRT * 4 ~—]CAR OR TAUECK NO — —
4241516 :
LOT NUMBERS CUSTOMER OROEBR MO
: See below. " ' ' ,
L : z - - - TOHTRACT WO —
L Givaudan Corp. _ :
e ™ 100 Delawanna Ave. : PATE SHIPPED
e Clifton, NJ 07014 . 5-16-78
Attn: G. Von Essen DOW LAG FILE NO.
: . ) .
. |

I CERTIFY: that the matemal shipped has the following analysis:

Lot Numbers

AL IR MM04178 MH03278 'm033rs > 1H04148 “ WHO4048  MM3Z:
2 4,5—TCP :.. - © 98.6  98.6 989 © 987  98.8 . 9a.
Lo236TIlE o 06 0.6, 0.4 05 0.3 0.
chhlorppbgnols NS 2N 0.7 0.6 04 ° 07 0.4 0.¢
Monochlbrméthbxypheno] Sk 0.1 0.03 0.4 0.2 - 0.6 0.

" 2,3,7,8 TetrachTorodibenzo- - . , '
_._p dzoxm (PPM) g o <0.01 <0.01 < 0.01 <0.01~ . <0.01 <0.{

-~

" RECEIVED
HAY 311978

PURCHASING DEPARTMENT

RECEIVED a’r RESEARCH

JUN 5 vm- -

Y
- THE DOW CHEXICAL COMPANY Z .
) . - Allen 9. Howard, Quality Assurance

e e T —
STOCK FORM IO PRINTED R-13-20
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CARMINE T. PERRARATO . K SEYMOUR A, LUBETKIN
cuamoaw ' PASSAIC VALLEY SEWERAGE COMMISSIONERS ciger peoneemn
THOMAD 4. CibELLY . 600 WILSON AVENUE SHARLES € GARELLA

. oaveura NEWARK. N.J, ©710% cup Coumsel
SEN W. GORDON i {201) 344.1800 ‘MRS, CHARLES T. SGMAEDEL
JOSEPH M. KEEGAN - CLERKTHEATURER
CHARLES A. LAGCS
CONMISEIONERS

July 6, 1977

Rudy Lorenz

City Engineer

City Hall

1187 Main Avenue

Clifton, New Jarsay 07015

-

Re: Pollution of Third Rivex

’

Dear Mr. Lorenz:

This letter is in reference to a pollution of Third River caused by
a leak in an 18 inch Clifton sanitaxy sewer which crosses Third River at
River Road.

Laboratory analysis of a sample taken on June 22, 1977, indicated that
a sexrious pollution of Thixd River exists.

It i3 imperative that this leak be repaired as quickly as possible.
Please reply to this letter indicating what action you intend to take to
elimipate the violation as well as a timetable for completion.

Very truly yours, ,’
PASSAIC VALLEY GE AOMMISSTONERS
.0 W'

Frank P. D'Ascansio

FPD:rv
Certified Mail

ce: S.A. labetkin _—
A.8. Goldberg
F. Cupo
L. Cuccinello
Inspector
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. || atrong olay lins benecath the Third River Bridge at Rifver Road

[ | S ke

‘l.ad the sole snd. exoltu!.vo exppnso of the Gilvaudan. corporation

o _ation and subsequent mplntsnanee. - g

" RESOLUTION

WEEREAS the Oivaudan Corporation hes agroed o
bear the cost of m_ta.un..uon, replacemsnts or repa;zia:.a!}d
to assaume all responsidbility dwring the replecement and
maintenance of a 16" oaat iron sewsr line with a 15% extra
Delawanna, Pussais County, New Jersey; snd '
ﬂHEREM tho Oounty Counsel recommends that
pomiuion bo gra.ntea on the basls of a letter of agraemant.
aigned by said Company ond dated Noverber 30, 19533

NOW THEREFORE BE IT RESOLVED by the Board of
'Ohoscn Freocholders of tﬁo Oounty of Pasgaio t)mt _parmission
"bu"‘and* :.a'huraby ‘grantedito- the Oivaudan Qorporation :to. .
roplaao a 16" cast iren swor 1ins with a 15" extra strong
.6lay Xine beneath the I‘hl:'d: River Bridge at River Road,
Delawanna, Passalo County, Hew Jersey; and

' IT FURTHER RESOLVED that said work 1s to be
"dons under the supervision of and subject to the approval
of the Passaio County Engineer, and in acoordance with plans
hereto attaohsd and mada K yart horaeof, it bei.ng .axpressly
Jmderstood and o.g-eod that Auch replagement shall be mado

and that all li.n.bi.‘u. :or rrqperty denege. and,pa:-acna.l

.
e . - -

Vincent A. Pernetti

Dated: December 2nd, 1953,

injury is acsumed bzr ﬂaa (4 vandan Corporetion’ during instals-

Chairman of the Bridge Committue

LR

D R N PO
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November 30, 1953

My, Nicholas Martini,

¢ County Counsel, °
Administration Building,
Patereon 1, New Jersoy,

Doaz Mr, Maxtini:

Enclosed ploase find copy of plan for replace-
ment of the ‘16 {nch cast iron sowor line with a 15 inch oxtra
.strong clay line bensath the Third River Bridge at River Road,
Delawanna, Now Jersey. .

The Givaudaa Corporation agreces to dofray the
cost of this operation together with the cost to the County of any
replacemont or repairs, The Givaudan Corporation will also as-
sume all rasponoibility for this work aud for any demage or in-
Jury which may result from the installation and during the mais-
teannce tharcof. )

Yours very truly,
THE GIVAUDAN CORPORATION

Vice-Prezident
M. Luthyijjmb

Egncl,

gc to City of Clitton,
Enpglnesring Dept. g

City of Clifton,

Bureau of Englueering,

City Hall, )

Clifton, N.J. Att: Mr. W. Holster, City Engineer,

Genatlemen:

In “assuming responsibility during the maintenance" our
c does not waive the understanding expressed in the City of
Clifton, Bureau-of Engineering letter of August 20, 1946 in which the
City of Clifton acceptod the sower line in guestion for maintenance. All
questions regarding maintenance raised by the county will be referred
to the City of Clifton, the ownsr of the scwer line, as herctofore.

. Very truly yours,
THE GIVAUDAN CORPORATION

~e P P W Mana Wima Nea a2l s




AWANNA BV,

J Y

Curstrcatd

a = DELAWANNE e
":}”J":wm; J' _Ilmawm
v #ise

AfiRs. ar £

Testonom Fosd

The Sanborn Library, LLC

+ This Sanbom® Map s 2 certified copy praduced by
¢ The Sanbom Library, LT, Information an this Sanborm® Map
Is derved from Sanborn field surveys enducted in:

Ervironmental Datas Resourzes, Inc. under arrangemard with

M
RO Bwnaari® hisamians

e bt T S iy LLE




Coprron K4 -Fei l

(Passac w3 vu:)

BEAWANNA o

L)

el

chravose s Wi

‘w.‘f” rasrarini & 3. Emaeiad
£ werrar widlk
e it 2 AP PR

AEETE T P S e EEE

Faaissam Foad

The Sanborn Library, LLC

This Sanbern® Map is a centified copy produced by

: Dats I, under
The Sanbom Libeary, LLE. informatien on this Sarborm® Map
s derived from Sanborn field surveys conducted in:

Copyright® _ 1551 Trs Sanbom Library. LLE HNS
~ Yewr

R e s 30 et o g P o T ALE may e
i it e T et ey WLE




..
21
5
-
53

H
Ri

2

y, LLC

nmmmwwwmdh

Copyright © __ 1852
e
tre

\ The Sanborn Librar
5 This Sanborn® Map is & certiied topy praduced by

[ —

W

The Sartsorn Library, LLC
L ey

s pistien bam The Sestrs Usiey. LS




o

L L 1] sany
T IM Kaxpwogues sy T Soat . e wPukday

A $HINPU0D LAINS R0Y LDQUES WILY PINAP
A o0 S L uopIULICHR '311"::1%&1

fawvz.‘“:mtqm-musuu B
211 ‘Aeigry uloques ayj

/

1

T T 1%

preg mereper}




-

{l .2

Cterron #Jfoy ,
(Passac

Faaloeew Pesd

The Sanborn Libra

ry, LLC

A 4 mmwn%mmmuumm
Copyrigk ® _ 1970 The Sanbom Lkbeary. LLE ..

CO avnensh. Jeouminte

o

SNah Gaamiosius ran Dy Sosbet Ubdery, (LC.




A3SY3r MIN
NOLAITD 40 ALD

Jinoy

R\ The Sanborn Library, LLC
T IWLEb ]’mmumm:wmq .z 3LA0E )
V.‘,A_Lt“- 4 E-s.mu::.un IWTEIKion an TS Setan® M /

€L

Coprgne 194 Thg Sertarm Litrary. UC
T

e parmeion Sws T Sasben LWw), WAL




American Land Title Association Commitment - 1966

COMMITMENT FOR TITLE INSURAN.. :
ISSUED BY

Title No. 98-LT-0846

Sunatity of Centeart

STEWART TITLE

GUARANTY COMPANY

STEWART TITLE GUARANTY COMPANY, A Texas Corporation, herein called the Company,
for a valuable consideration, hereby commits to issue its policy or policies of title insurance, as
identified in Schedule A, in favor of the proposed Insured named in Schedule A, as owner or mortgagee
of the estate or interest covered hereby in the land described or referred to in Schedule A, upon pay-
ment of the premiums and charges therefor; all subject to the provisions of Schedules A and B and to
the Conditions and Stipulations hereof. ,

This Commitment shall be effective only when the identity of the proposed Insured and the
amount of the policy or policies committed for have been inserted in Schedule A hereof by the
Company, either at the time of the issuance of this Commitment or by subsequent endorsement.

This Commitment is preliminary to the issuance of such policy or policies of title insurance and all
liability and obligations hereunder shall cease and terminate nine months after the effective date hereof
or when the policy or policies committed for shall issue, whichever first occurs, provided that the
failure to issue such policy or policies is not the fault of the Company.

Signed under seal for the Company, b_'L_Jt'this Commitment shall not be valid or binding until it
bears an authorized Countersignature, HEEE

IN WITNESS WHEREOF, Stewart Title' Guaranty _Company has caused its corporate name and
seal to be hereunto affixed by its duly authbrize;_:i_ i:afﬁcer_s_ on the date shown in Schedule A.

STEWART TITLE

At e N e bt P
$& ol.f-f':ﬁ‘ A L ¢

~ Chairman ofﬁhe Board/ President
Countersigned by:

Gty € oot G

Authorized Signatory
Peter E. Roval, Esg.

LAND TITLE AGENCY, INC.
464 Valley Brook Avenue —
Lyndhurst, NJ 07071

(201) 804-8844

sein vo. C-4401- 361990

445 Rev. 10/80




/ﬂ\\ Title No. 98-LT-0846
SCHEDULE A
1. Effective date: December 15, 1998 redated: by:
redated: by:
2, Policy or Policies to be issued:

(a) [X] Commercial Title Insurance Policy $TBA
ALTA Ownexr's Form

(10-17-92)
Proposed Insured:
TBA
{(b) [X] ALTA Loan Policy $TBA

(10-17-92)

Proposed Insured:
TBA

3. The fee simple estate or interest in the land desecribed or
~ referred to in the Commitment and covered herein is and is at
the effective date hereof vested in:

SEE ATTACHED VESTING SCHEDULE

4, The land referred to in this Commitment is described as
follows: (If not described here, as on the description sheet
next attached hereto.)



Title No. 98-1t-0846

VESTING SCHEEDULE

Givaudan Roure Fragrance Corporation by Deed from Givaudan Roure
Corporation dated January 1, 1998 and recorded January 8, 1998 in
the Office of the Register of the County of Passaic in Deed Book
P153 page 79. ,

(a)

(b)

(c)

(d)

(e)

(£)

(9)

(h)

(i)

(3)

Parcel 1 - Burton T. Bush, Inc. by Deed from Antoine Chiris
Company dated March 1, 1924 and recorded March 8, 1924 in Deed
Book C31 page 184.

Parcel 2 - Burton T. Bush, Inc. by Deed from Antoine Chiris
Company dated August 14, 1924 and recorded March 24, 1925 in

Deed Book X31 page 97.

Parcel 3 - Deed from William L. Sweet, Jr. and Ruth Bigelow
Sweet to Burton T. Bush, Inc. dated December S, 193% and
recorded December 6, 1939 in Deed Book C41 page 407.

Parcel 4 - Deed from The Morris and Essex Railroad Company and
the Delaware and Lackawanna and Western Railroad Company to
Burton T. Bush, Inc. dated October 6, 1941 and recorded
November 21, 1941 in Deed Book N42 page 484.

Parcel 5 - Deed from City of Clifton to Burton T. Busﬁ, Inc.
dated October 25, 1945 and recorded May 8, 1946 in Deed Book
T4S page 431.

Parcel 6 - Deed from City of Clifton to Burton T. Bush, Inc.
dated October 25, 1945 and recorded May 8, 1946 in Deed Book
T45 page 434.

Parcel 7 - Deed from City of Clifton to Burton T. Bush, Inc.

"dated April 17, 1946 and recorded May 8, 1946 in Deed Book T45

page 432.

Parcel 8 - Deed from State of New Jersey to The Givaudan
Corporation dated February 11, 1960 and recorded March 31,
1960 in Deed Book C73 page 569.

Parcel 9 - Deed from Albert Rau to The Givaudan Corporation
dated March 29, 1560 and recorded April 8, 1960 in Deed Book
E73 page 44.

Parcel 10 - Deed from Emanuel Weitzner and Gertrude Weitzner,

his wife to Givaudan Corporation dated December 7, 1967 and
recorded November 3, 1969 in Deed Book G88 page 490.

{Continued)
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(k)

(1)

(m)

(n)

(o)

(p)

(q)

(r)

(s)

(t)

T vt (U)

Title No. 98-LT-0846

Parcel 11 - Deed from Erie-Lackawanna Railroad Company to
Givaudan Corporation dated December 11, 1967 and recorded
April 29, 1968 in Deed Book 285 page 302.

Parcel 12 - Deed from Riocahrd Barrisrur, Mafalda and Dante
Pavin and Ida and Mario Calligaro to Givaudan Corporation
dated June 20, 1968 and recorded June 21, 1968 in Deed Book
F86 page 289.

Parcel 13 - Deed from Lena Goggins to Givaudan Corporation
date September 27, 1968 and recorded September 27, 1968 in
Deed Book R86 page 463.

Parcel 14 - Deed.from Harry Washington, Jr. and Lorraine Helen
Washington, his wife to Givaudan Corporation dated Octoberxr 19,
1968 and recorded October 21, 1968 in Deed Book U86 page 249.

Parcel 15 - Deed from Ontell Realty Cé., Inc. to Givaudan
Corporation dated November 1, 1968 and recorded October 23,
1969 in Deed Book F88 page 477. .

Parcel 16 - Deed from City of Clifton to Givaudan Corporation
dated November &6, 1968 and recorded November 19, 1968 in Deed

Book X86 page 170..

" Parcel 17 - Deed from Hofman-lLaRoche, Inc. to Givaudan

Corporation dated June 9, 1969 and recorded June 10, 1969 in
Deed Book R87 page 16.

Parcel 18 - Deed from Sameuel Weinstein and Olga Weinstein,
his wife and Marvin Balkin and Mary R. Balkin, his wife to
Givaudan Corporation dated January 15, 1971 and recorded
January 17, 1971 in Deed Book AS90 page 403.

Parcel 19 - Deed from Sindar, Inc. to Givaudan Corporation
dated December 17, 1971 and recorded July 5, 1972 in Deed Book
1,92 page 470.

Parcel 20 - Deed from James R. White and Betty White, his wife
to Givaudan Corporation dated December 4, 1972 and recorded
December 6, 1972 in Deed Book F93 page 246.

Parcel 21 - Deed from City of Clifton to Givaudan Corporation

dated December 6, 1977 and recorded December 13, 1977 in Deed
Book D10l page 581.

(Continued)



(v)

(w)

Title No. 98-LT-0B46

Parcel 22 - Deed from Robert Carniel, also known as Robert L.
Carniel and Rose Carniel, his wife to Givaudan Corporation
dated March 8, 1978 and recorded March 9, 1978 in Deed Book
N10l page 525.

Parcel 23 - Deed from Ixrving Ehrenfeld and Anne S. Ehrenfeld,
his wife and Shirley Greet and David M. Green, her husband and
Edward Ehrenfeld and Martha Ehrenfeld, his wife and Helen
Zahler, a widow and Esther Cochen, a widow and Mildred Xramer
and Julis E. Kramer, her husband and David N. Ehrenfeld and
Joan Ehrenfeld, his wife and Lester L. Green and Ruth T.
Green, his wife and Marvin M. Green and Marcia R. Green, his
wife to Givaudan Corporation dated December 23, 1982 and
recorded January 17, 1983 in Deed Book R108 page 5.



Land Title Agency, Inc.
464 Valley Brook Avenue
Lyndhurst, NJ 07071
(201)804-8844

Title No. 98-LT-0846
DESCRIPTION

ALL that certain tract or parcel of land and premises, situate,

“lying and being in the City of Clifton, in the County of Passaic,

and State of New Jersey, more particularly described as follows:

A metes and bounds description will be supplied upon receipt of a
current accurate survey.

FOR INFORMATION ONLY:
Being known as Lots 22, 26, 27, 28, 29 and 30 in Block 60.14, Lots
20, 26, 27 and 38 in Block 61.03 and Lots 2, 102 and 104 in Block
73-3 on the Official Tax Map of the City of Clifton in the County
of Passaic and State of New Jersey.

Being also known as Delawanna Avenue



Title No. 98-LT-0846

SCHEDULE B-SECTION 1

The following are the requirements to be complied with:

1.

Document (s) satisfactory to us creating the interest in the
land and/or the mortgage to be insured must be signed,
delivered and recorded:

Deed made by present owner(s) to the proposed insured(s) named
in Schedule A, 2(a).

Mortgage made by purchaser(s) to the proposed insured(s) named
in Schedule 2, 2(b). 4

Pay the agreed amounts for the interest in the land and/or the
mortgage to be insured.

Pay us the premiums, fees and charges for the Policy with
certified funds.

You must tell us in writing the name of anyone not referred
to in this Commitment who will get an interest in the land or
who will make a loan on the land. We may then make additicnal
requirements or exceptionms.

An affidavit of title executed by the seller(s)/mortgagor(s)
must be obtained and the facts set forth therein must be
considered.

If the present transaction consists of a sale by a
corporation, a certified copy of the Resolution of the Board
of Directors authorizing the transaction together with a
certificate that the corporation is in good standing and that
the By-Laws have been complied with must be obtained.

New Jersey Superior Court, United States District Court and
United States Bankruptcy Court Searches disclose a judgment
or judgments which are to be discharged of record or disposed
of by a specific affidavit which states said judgments. are not
against our party but rather a party of similar name.

The Company requires that a Notice of Settlement in connection
with this transaction be filed, pursuant to N.J.S.A. 46:16A-
1 et seqg., as nearly as possible to (but not more than) forty-
five (45) days prior to the anticipated closing date. If the
closing is postponed to a date which is more than forty-five
(45) days after the filing of the Notice of Settlement,
another Notice of Settlement must be filed in a timely fashion
(see attached sample).

(Continued)
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10.

11.

12.

13.

Title No. 98-LT-0846

Title Insurance Policy Closing Letter must be completed and
returned to this office.

A Rundown (continuation of title commitment) must be ordered
48 hours in advance of the date of closing.

State UCC-1 search VS. Givaudan Roure Fragrance Corp., shows
no record. This Company assumes no responsibility for the
accuracy of the within UCC searches from the Secretary of
State's Office. The searching was conducted by employees of
the Secretary of State and the records are within their
custody and control.

Corporate Status Report VS Givaudan Roure Fragrance Corp.
shows that the name of the corporation was changed to Givaudan
Roure Corporation on December 31, 1997 and is an active
corporation as of January 21, 1999.

Subject to Franchise Tax Report VS Givaudan Roure Fragrance
Corp. on order, not yet received.

« - o=



Title No. 98-LT-0846

SCHEDULE B - SECTION 2

Schedule B of the policy or policies to be issued will contain
exceptions to the following matters unless the same are disposed
of to the satisfaction of the Company:

1.

2.

9.

10.

11.

12.

13.

14.

Rights, or claims of parties in possession not shown by the
public records.

Easements, or claims of easements, not shown by the public
record. ,

Any facts about the land which a correct survey would disclose
and which are not shown by the public records.

Any liens against your title, arising now or later, for lahor
material, not shown by the public records.

Taxes, charges and assessments as set forth in the schedule(s)
annexed.

The 0 mortgage(s) and assignment(s) as described on the
attached sheet.

Computed measure of the area and/or acreage is not insured to
be accurate.

As to Owner's Polic& only: Subject to sub-surface conditions
and/or encroachments not disclosed by an instrument of record.

Subject to the rights of tenants.

Parcel 2 - Subject to Grants, Easements, Reservation and Slope
and Drainage Rights as set forth in Deed Book X72 page 605.
Public and private rights in lands formerly within the bed of
Boll Street.

Parcel 3 - Subject to Basements and Reservations as set forth
in Deed Book E28 page 59 and Deed Book C41 page 407.

"Parcel 4 - Subject to Easement and Reservations as set forth

in Deed Book N42 page 484.

Parcel 5 - Subject to Public and private rights in lands
formexly within the bed of Boll Street.

Parcel 7 - Subject to Easements and Reservations and Slope and
Drainage Rights as set forth in Deed Book X72 page 605.

(Continued)



15.

is.

17,

18.

19.

20.

)

21.

22,

23.

Title No. 98-LT-0846

Parcel 8 - Subject to Easements and Reservations and Slope and
Drainage Rights of the State of New Jersey as shown on "New
Jersey State Highway Department General Property Parcel Map
Route 21 Freeway Section 1", and as set forth in Deed Book P71
page 522 and C73 page 569.

Parcel 9 - Subject to Easements Reservations and Slope and
Drainage Rights of the State of New Jersey as shown on "New
Jersey State Highway Department General Property Parcel Map
Route 21 Freeway Section 1", and as set forth in Deed Book P71
page 522. :

Parcel 11 - Subject to Easements and Reservations as set forth
in Deed Book Z85 page 302, T62 page 41 and E63 page 85.

Parcel 12 - Subject to Public and private rights in lands
formerly within the bed of Boll Street.

Parcel 13 - Subject to Easements and Reservations as set forth
in Deed Book 891 page 480.

Parcel 15 - Subject to Easements and Reservations as set forth
in Deed Book Y43 page 324, Deed Book Y43 page 493 and Deed
Book B44 page 198. Texrms of Agreement set forth in Deed Book
C47 page 91, E138 page 122 and X91 page 172.

Parcel 16 - Subject to Easements and Reservatlons as set forth
in Deed Book X86 page 170. ’

Parcel 17 - Subject to Public and private rights in lands
formerly within the bed of any current or former streets,
roads and ways crossing or bounding the subject lands.
Easements and Reservations as set forth in Deed Book K43 page
532, Deed Book S43 page 139, Deed Book S43 page 143, Deed Book
X43 page 285, Deed Book A46 page 483, Deed Book 055 page 131,
Deed Book 055 page 136, Deed Book H66 page 102, Deed Book M66
page 310, Deed Book 268 page 597, Deed Book 268 page 603, Deed
Book D89 page 22, Deed Book K 119 page 460, Deed Book K119
page 464, Deed Book K119 page 472, Deed Book P119 page 325 and
Deed Book L1332 page 216. Texms of Agreement set forth in Deed
Book C47 page 91.

Parcel 18 - Subject to Easements and Reservations as set forth
in Deed Book 260 page 342 and Deed Book N88 page 597.

(QOntinued)



24.

25.

26.

27.

28.

Title No. 98-LT-0846

Parcel 21 - Subject to Public private rights in lands formerly
within the bed of any current or former streets, roads or ways
crossing or bounding the subject lands. BEasements and
Reservations as set forth in Deed Book D101 page 581.

Parcel 22 - Subject to Easements and Reservations and Slope
and Drainage Rights of the State of New Jersey as shown on
"New Jersey State Highway Department General Property Parcel
Map Route 21 Freeway Section 1", and Deed Book D78 page 70.

Parcel 23 - Subject to Public and private rights in lands
formerly within the bed of any current or former streets,
roads or ways crossing or bounding the subject lands.
Easements and Reservations as set forth in Deed Book Té63 page
161, Deed Book H79 page 530, Deed Book H79 page 534, Deed Book
179 page 323, Deed Book 179 page 327 and Deed Book F101 page
579 and C100 page 183. Vacation of Colorado Street recorded
in Vacation Book 5 page 156.

Subject to easements as set forth in Deed Book X76 padge 515,
H68 page 38, H88 page 281, AS0 page 406, D78 page 70 and C100
page 181.

Subject to financing statement no 58616 filed March 12, 1992
and continued Novembexr 13, 1996.
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..:l\/A\&DAN L
| | . SUPPL NEW CORRES

) .

B . - ‘ ’
j ' i25 Delawanna Avenu:
i Clifton, N. J. O70/1-
' Phone:(201) 777 - 074

; - August 18, 1970

. .
.
0.

Director of Bureau of Drugs

F.D.A. ;

200 C Street S.W. t .

Washington, D, C., 20204 Subject: Additions to the Master File
: on hexachlorophene of Givauda

Corp., Clifton, N,J. (former-

ly Sindar Corp., a Division ¢

Dear Sirs: . o ) Givaudan Corp,), ref, (DA 3

[

Enclosed pleése find two additions to our above
mentioned master file on hexachlorophene, namely 3 copies

each of _— — —va ,
— . —_—

‘a) a paper on "Phoéodegradation of Hexachlorophene!

- b) a document entitled "Investigatlons concern1ng the
possible presence of 2,3,7,8-tetrachlorodibenzo-p-
dioxin in Givaudarn's commerclal Hexachlorophene'',

Both additlons contain very significant contrlbutlons
in regard to the safety of use of hexachlorophene., It is
hoped that this information will become known to all those

at FDA concerned with hexachlorophene.

Respectfully submitted,
CORPORATION

H. U, Daenlker, Ph,
Vice President of R

GIVA

; HUD: am :
Encl. ; - ‘e pem o
| !
¢ RECEWED_L | _copy |
' ‘)o ( e ‘,:, ‘ .: ‘: ,'.._.F
R, Covogeon b wmanE
'FOR Por o iRiP_____

MIRASRA SIS R 4y = b b Pe s awm e,
'

ASSOCIATED PLANTS:ARGENTINA « BRAZIL « ENGLAND *» FRANCE ¢ ITALY ¢« SPAIN * SWITZERLAND



Photochemisiry and Photobiology. 1973, Vol. 13,pp. 347-33S. Pergamon Press. Printed in Great Britain

PHOTODEGRADATION OF HEXACHLOROPHENE
AND RELATED POLYCHLORINATED PHENOLS

G. W. SHAFFER. E. NIKAWITZ, M. MANOWITZ and H. U. DAENIKER
Givaudan Corporation, 125 Delawanna Avenue, Clifton, New Jersey 07014, U.S.A.

{Received 20 August 1970; in revised form ® October 1970)

Abstract — Irradiation of hexachlorophene in absolute ethanol yields a series of dechlorin-
ated bisphenols resulting from loss of chlorine at the ortho and para positions relative to the
hydroxy groups. The two primary photoproducts, 2.2'-dihydroxy-3,3’.5.6.6’-pentachlorodi-
phenylmethane and 2.2'-dihydroxy-3.5,5',6.6'-pentachlorodiphenylmethane were identified by
independent syntheses.

INTRODUCTION

HExACHLOROPHENE(1] is the most widely used skin bacteriocide and bacteriostat;
therefore, in many applications it is exposed to sunlight while in contact with the
human skin. Consequently, it was of interest to study the photochemistry of hexa-
chlorophene. It would be most desirable to study the irradiation under the actual
conditions of use, i.e., in the presence of moisture, air, organic skin material, etc.
However, initially it was felt that the variables should be limited in order to elucidate
the basic primary photodegradations of hexachlorophene. Therefore, these studies
were done in ethanol in the absence of moisture and oxygen.

METHODS

Irradiations were carried out with a 450 W medium pressure Hanovia mercury lamp
in a quartz immersion probe. The filters were glass cylinders (Pyrex (> 290 nm), Corex
(> 255 nm) insertable between the lamp and the probe. Solutions were outgassed with
argon before and during the irradiations.

L.R. Spectra were taken as potassium bromide pellets on a Perkin-Elmer 457 and
absorptions are reported as inverse centimeters, nmr spectra were taken on a Varian
A-60A as acetone-d; solutions and are reported as 7 units relative to TMS (r 10-0}.
NMR positions of the phenolic proton resonances are not reported as they were quite
variable. Melting points were taken with a Buchi oil bath apparatus and are uncor-
rected; molecular weights were determined from mass spectra obtained with a Perkin-
Elmer 270. Gas liquid chromatography (gic) was done with a 20 per cent UCW98
on 100-120 mesh gas chrom Q column (18 in. X §in.).

The diacetates described in Table 1 were prepared from the appropriate bisphenol
by treatment with acetic anhydride and pyridine at 60°.

RESULTS

Irradiation of hexachlorophene. A solution of 3-00g of hexachlorophene[1] in
150 ml of absolute ethano! (0-0491 M) was irradiated for § hr using Corex-filtered
(> 260 nm) light. Sclvent was removed under reduced pressure, the residual partially
crystalline oil (3-91 g) was acetylated, and the crude diacetate mixture (3-07 g8) was
chromatographed on 275 g of silica gel, which was slurry packed with 9 to 1 hexane-

347
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Table 1. Spectral and analytical data for synthetic chlorinated bisphenol diacetates

Compound m.p. mol. wt. i.r. spectrum amr spectrum Anal.
2 176-178° 488 1770, 1420, 1365 2:30 (2H, s, aromatic H) Calcd. for Cy H Oyt
1140-1190, 1004 5:64 (2H, s, methylene H) C.41-55:
939,858,783 779 (6H, s, methyl H) H, 2:04; Cl, 43-38.
Found: C,41-75;
H,2-13; Cl, 43-37.
4 130-5-132-5° 454 1770, 1420, 1368, 2:17(1H, s, aromatic H Caled. for C,yH,Cl;0,:
1170, 1006, 954, in pentasubstituted ring) C,44-69; H,241; Cl,38-88.
931, 869, 2:47 (2H, s, aromatic H) Found: C.44:47; H,2-35;
5-62 (2H, 5, methylene H) C), 38-72.
7-73 and 7-78 (6H. two s,
methyl H)
6 132:5-134-0° 454 1770,1430,1370, 2-18 (1H. s, aromatic H in Calcd. for C,;H,,CO,:
1180, 1010,962,866. pentasubstituted ring) C,44-69; H,2-41; Cl,38-88.
237(1H,dof ABq.J =9 Hz, Found: C,44-87; H,2-45;
aromatic H) Cl, 38-19.
2:79(1H,d0f ABq,J =9Hz,
aromatic H).
5-58 (2H, 5, methylens H)
777 and 7-83 (6H, two s,
methyl H)
8* 156-157-5° 420 1770, 1442,1367, 2-52(4H, 5, aromatic H) Calcd. for C,sH,,CLO:
1174, 1140, 1008, 571 (2H, s, methylene H) C,48:34;: H, 2:84;
946,887, 845, 804. 779 (6H, 5, methyl H) Cl, 33-65. Found:
C,48-38; H,2-72; Cl1,33-41.
10 132-134° 420 1763,1370,1179, 2-44and 285 (2H, AB q, Calced. for C,;H,,CL O
958, 815. J=9Hz,HatC,and C) C,48:34; H, 2-84; Cl,33-65.
2-55(2H,s,HatC,and Cy) Found: C, 48-44;: H,2-79;
5-69 2H, s, methylene H) C),33-89.
7-83 and 7-85 (6H., two s,
methyl H)
12* 169-171° 420 1767, 1455, 1368, 2:40(2Hdof ABq,J =9Hz, Calcd.forC,;H,,CLO,:
1212, 1181,1124, aromatic H) C,48:34; H, 2-84; C1,33-65.
1011,959,891,871. 2.82(2H,dof ABq,J =9Hz, Found:C,48-30; H,2-82;
aromatic H) Cli, 33-50.
5-60 (2H, s, methylene H)
7-88 (6H, s, methyl H)

*Synthesis of the coresponding bisphenol is described in ref. [1).

143

FININIVA "N "H PUe ZLIMONVI "W ‘ZLIAVIIN 3 ‘434IVHS ‘M 'D



Photodegradation of hexachlorophene 349

ethyl acetate into a 2-5X 68 cm column. The column was eluted with 9 to 1 hexane~
ethyl acetate and 50 ml fractions were taken.

Fractions 4-18 contained hexachlorophene diacetate (2) (1-595g, 44 per cent)
which was identical (nmr, glc) with a synthetic sample (Table ().

Fractions 4-18 also contained 2,2'-diacetoxy-3,3',5,6,6’-pentachlorodiphenyl-
methane[4) (0-579 g, 17 per cent), gic retention time relative to 2 equaled 0-64-0-69;
mol. wt. 454, Diacetate 4 was separated from 2 in 80-90 per cent purity by autoprep
glc collection (2 per cent SE30, 2 ft x$in., 200°C) and was ideatical (i.r. and nmr,
glc) with a synthetic sample (Table 1). Hydrolysis of a mixture of 60 per cent 2 and 40
per cent 4 from the chromatogram gave a mixture of bisphenols shown by the nmr spec-
trum to be composed of hexachlorophene and 2,2'-dihydroxy-3,3’,5,6,6’-pentachloro-
diphenylmethane.

Fractions 14-37 contained 2,2'-diacetoxy-3,5,5',6,6'-pentachlorodiphenylmethane
(6) {0-527 g, 16 per cent); glc retention time relative to 2 equaled 0-78-0:79; mol. wt. 454.

Fractions 28-34 contained 6 in 80-85 per cent purity, which was essentially identi-
cal (i.r. and nmr spectra, gic) to a synthetic sample (Table 1). Recrystallization of the
combined fraction from isopropanol gave 6 as white graunular crystals (89 per cent
purity by glc) which melted as follows: irradiation sample m.p. 130-132°C, synthetic
sample m.p. 132:5-134-0°C, mixed m.p. 131-136°C.

Fractions 6-20 contained small amounts (1-11 per cent per fraction) of a product
which was tentatively identified as 2,2'-diacetoxy-3,3',6,6'-tetrachlorodiphenylme-
thane 8 (0-055g, 2 per cent); glc retention time relative to 2 equaled 0-42-0-45. The
assignment was made on the basis of an identical glc retention time to that of a syn-
thetic sample (Table 1).

Fractions 22-38 contained a product which was not isolated but tentatively identi-
fied as 2,2'-diacetoxy-3,5',6,6'-tetrachlorodiphenylmethane (10) (0-086g. 3 per cent);
glc retention time relative to 2 equaled 0-52-0-53. The assignment was made on the
basis of an identical glic retention time to that of a synthetic sample (Table 1).

The other expected secondary photoproduct, 2,2’-diacetoxy-5,5’,6,6'-tetrachloro-
diphenylmethane (12) was not detected in the irradiation mixture.

The remaining 18 per cent of the photolysis mixture was a mixture of several other
unidentified products including colored material which was not eluted from the
chromatogram.

Irradiation of 1 in absolute ethanol using Pyrex-filtered (> 290 nm) light paralleled
the Corex irradiation, although the rate of reaction was slower.

An ethanolic solution of hexachlorophene in the dark for 10 days gave none of the
above observed products.

Irradiation of 2,2'-Dihydroxy-3,5,5',6,6'-pentachlorodiphenylmethane (5). A
solution of 2-00 g of 2,2’-dihydroxy-3,5,5’.6.6’-pentachlorophenylmethane in 150 ml of
absolute ethanol (0-035 M) was irradiated for 4 hr using Corex-filtered light. Solvent
was removed under reduced pressure and the residual brown crystalline material
(2-43 g) was acetylated and the crude diacetate mixture (2-51 g) was chromatographed
as above.

Fractions 25-34 contained 2,2’-diacetoxy-3.5,5',6,6’-pentachlorodiphenylmethane
(6) (0-519 g, 21 per cent), which was identical (nmr, gic) with a synthetic sample.

Fractions 25-46 contained 2,2’-diacetoxy-3,5’,6,6'-tetrachlorodiphenylmethane
(10) (0-454 g, 20 per cent), glc retention time relative to 6 equaled 0-62-0-69; mol. wt.
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420. Fractions 35—41 (86 per cent pure) were recrystallized twice from isopropanol to
give white needles (91 per cent pure, m.p. 124-5-127-0°C) which were essentially
identical (nmr, glc, mixed m.p. 126-132°C) to a pure synthetic sample at 2,2'-diacetoxy-
3,5',6,6'-tetrachlorodiphenylmethane (10) {m.p. 132-134°C).

The eluant was changed to methanol and three 1-1 fractions, (F-47-49) were col-
lected. The major component of these fractions (64 per cent, 0-589 g, 26 per cent yield,
glc retention time relative to 6 equaled 0-79-0-81) was isolated as almost colorless
needles (m.p. 168-170°C) by several recrystallizations of fraction 47 from isopropanol,
using charcoal to decolorize, and identified as 2,2'-diacetoxy-5,5’,6,6'-tetrachioro-
diphenylmethane (12) (mol. wt. 420) by comparison (nmr, glc, mixed m.p. 169-171-5°C)
with a synthetic sample (m.p. 169-171°C).

The remaining 33 per cent of the photolysis mixture was a mixture of several other
unidentified products including colored material.

Irradiation of 2,2'-Dihydroxy-3,3' .5,6,6'-pentachlorodiphenylmethane (3). A solu-
tion of 2:50 g of 2,2'-dihydroxy-3,3',5,6,6'-pentachlorodiphenylmethane in 150 ml of
absolute ethanol (0-044 M) was irradiated for § hr using Corex-filtered light. Solvent
was removed under reduced pressure and the résidual brown oil (3:40 g) was acetylated
and the crude diacetate mixture (3-28 g) was chromatographed as above.

Fractions 12-19 contained 2,2'-diacetoxy-3,3',5,6,6’-pentachlorodiphenylmethane
(4) (1-396 g, 46 per cent), which was identical (nmr, i.1., glc) with a synthetic sample.

Fractions 17-23 contained 2,2'-diacetoxy-3,3',6,6'-tetrachlorodipheaylmethane (8)
as the major component (0-504 g, 18 per cent yield), gic retention time relative to 4
equaled 0-64-0-67; mol. wt. 420. Fractions 18-20 (80-85 per cent 8) were purified
somewhat by recrystallization from isopropanol and were essentially identical (nmr,
gle, m.p. 149-5-153-0°C, mixed m.p. 152-155°C) with a synthetic sample (m.p. 156-0-
157-5°C).

Fractions 24-51 contained one major component (0-425g, 15 per cent yield, glc
retention time relative to 4 equaled 0-77-0-80) which was isolated as white needles
(m.p. 124-5-126°C) by recrystallization of fractions 27-29 (80-8S per cent pure) from
isopropanol. This compound was identified as 2,2'-diacetoxy-3,5’,6,6'-tetrachloro-
diphenylmethane (10) (mol. wt. 420) by comparison (i.r., nmr, glc, mixed m.p. 125-
128°C) with a synthetic sample (m.p. 132-134°C).

The remaining 21 per cent of the photolysis mixture was a mixture of several other
unidentified products including colored material.

Irradiation of 2,4.5-trichlorophenol (13). A solution of 3-00 g of 2,4,5-trichloro-
phenol (13) (Hooker Chemical Co., Buffalo, N.Y.) in 170 ml of absolute ethanol
(0-0894 M) was irradiated for 6 hr using Corex-filtered light. Solvent was removed at
reduced pressure and the residual black oil (2:92 g) was chromatographed on 300 g of
silica gel, which was slurry packed with 5% acetic acid in hexane into a 3x66cm
column. The column was eluted with 5% acetic acid in hexane and SO ml fractions
were taken.

Fractions 14-16 contained 2,5-dichlorophenol (0-662 g, 27 per cent yield) which
was identified on the basis of the following data: glc retention time relative to 13 equaled
0-34; tlc (silica gel developed with 5% acetic acid in hexane, run twice), R, equaled
0-31; mol. wt. 162; vt 1478 (s), 1085 (m), 1053 (m), 907 (m), 860 (m), 800 (m), 585
(m) cm™; nmr, 2:62 (1H, doublet, J = 8-5 Hz, H at C;), 2:90 (1H, doublet, J =2 Hz,
H at Cy,), 3-10 (1H, doublet of doublets, J = 8:5 Hz, J' = 2 Hz, H at C,). This photo-
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product was identical (i.r. and nmr spectra, gic, tic) to authentic 2,5-dichlorophenol
(Aldrich Chem. Co.).

Fractions 16-31 contained unreacted 13 (1-:27 g, 42 per cent) which was identified
by comparison of the nmr spectrum (two singlets at 2-44 and 2-76) to that of the start-
ing material.

Fractions 45-58 contained 3,4-dichlorophenol (0-468 g, 19 per cent yield) which
was identified on the basis of the following data: gic retention time relative to 13
equaled 1-5; tkc (silica gel developed with 5% acetic acid in hexane, run twice), R,
equaled 0-07; mol. wt. 162 v} 1475(s), 1428(m), 1276(m), 1126(m), 903(m), 651(m)
cm™; nmr, 2-65 (1H, doublet, J = 8-5 Hz, H at C;), 2:92 (1H, doublet, ] = 3 Hz, H at
C,), 3-14 (1H, doublet of doublets, J = 8-5 Hz, J’ = 3 Hz, H at C,). This photoproduct
was identical (i.r., nmr, glc, tic) to authentic 3 ,4-dichlorophenol (Aldrich Chem. Co.).

Irradiation of 13 in absolute ethanol using Pyrex-filtered light paralleled the Corex
irradiation, although the rate of reaction was slower.

Synthesis of 2,2'-Dihydroxy-3,3',5,6,6'-pentachlorodiphenylmethane (3). A solu-
tion of 39-0 g (0:161 mole) of 4-bromo-2,5-dichlorophenol[1] and 36-0 g (0158 mole) of
2-hydroxy-3,5 ,6-trichlorobenzyl alcohol[2] in 30 m} of methanol was added dropwise
over 1 hr to a stirred solution of 550 ml of concentrated sulfuric acid with cooling such
that the temp. remained less than 30°C. After addition, the mixture was stirred over-
night at 30°C and at 35-40°C for § hr. The mixture was allowed to cool, quenched into
61 of cold water, filtered, washed with water, and allowed to dry.

The orange crystals (78-0 g) were recrystallized from a toluene-hexane mixture to
yield pure 2,2'-dihydroxy-5-bromo-3,6,3',5' ,6'-pentachlorodiphenylmethane as salmon-
colored crystals, 41:1 g (58 per cent yield); m.p. 150-5-152-5°C; mol. wt. 448; nmr,
2-53 (1H, aromatic H), 2-69 (1H, aromatic H), 5-59 (2H, methylene H).

A solution of 300 g potassium hydroxide in 1900 ml of water was added to 750 g
(0-166 mole) of the above bromide and the mixture was stirred for 10 min at 75-80°C
to achieve solution. To the hot solution (75~-85°C) was added 105 g of zinc dust over
a pericd of | hr. After addition, the mixture was stirred at 80°C for 2-5 hr and then
allowed to cool. The mixture was filtered and the zinc residue washed with 15% potas-
sium hydroxide solution. Ice was added to the filtrate which was then acidified by the
addition of concentrated hydrochloric acid. The precipitate was filtered, washed with
water, and allowed to dry. The crude white crystals (60-8 g) were recrystallized twice
from 4 to 5:1 hexane:toluene, removing by filtration the first formed flocculent pre-
cipitate, at —10°C to give 2,2'-dihydroxy-3,3'.5,6,6’-pentachlorodiphenylmethane (3)
as white crystals, 34-0 g (55 per cent); m.p. 88-90°C; mol. wt. 370; »58% 3400 (broad),
1442(s), 1185(m), 1140(m), 958(m) cm-?; nmr, 2-62 (1H, aromatic H in pentasubsti-
tuted ring), 2-84 (1H, 4 of AB g, J = 8:5 Hz, aromatic H), 315 (IH,d of ABq,J =
8-5 Hz, aromatic H), 5-60 (2H, s, methylene H).

Anal. Calcd. for C,,H,Cl;0,: C, 41-88; H, 1-88; Cl,47-65. Found, C,41-51; H, 1-82;
Cl,47-63.

One of several pilot experiments on this synthesis furnished a product whose spec-
tral data was the same as that reported above except for the melting point (114-116°C).

Synthesis of 2,2'-Dihydroxy-3.5.5',6,6’-pentachlorodiphenylmethane (S8). From
54-0g (0-223 mole) of 2-bromo-4,5-dichlorophenol(1} and 50-6g (0-223 mole) of 2-
hydroxy-3,5.6-trichlorobenzyl alcohol[2] there was obtained after recrystallization
from aqueous methanol, 2,2'-dihydroxy-3-bromo-5,6,3',5',6'-pentachlorodiphenyl-
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methane (38:5g, 38 per cent); m.p. 162-166°C (anal. sample m.p. 167-0-168-5°C);
mol. wt. 448; nmr, 2:43 (1H, s, aromatic H), 2-56 (1H, s, aromatic H), 5-53 (2H, s,
methylene H).

Zinc reduction of the bromide (11-1 g, 0-025 mole) gave, after recrystallization from
toluene, 2,2'-dihydroxy-3.5,5',6,6'-pentachlorodiphenylmethane (5) as white granular
crystals, 4-0 g (45 per cent), m.p. 196-199°C; mol. wt. 370; »XB* 3335 (broad), 1452(m),
1434(m), 1414(m), 961(s), 861(m), 810(m), 746(m) cm~*; nmr, 2:50 (1H, s, aromatic H
in pentasubstituted ring), 2:70 (1H, d of AB q, J = 9 Hz, aromatic H), 3-14 (1H, d of
AB q,) =9 Hz, aromatic H), 5:52 (2H, s, methylene H).

Anal. Calcd. for C,3H,C);0,: C, 41-88; H, 1-88: Cl,47-65. Found: C,42-11; H, 2-10;
Cl,47-69.

Synthesis of 2,2'-Dihydroxy-3,5',6,6'-tetrachlorodiphenylmethane (9). A solution
of 1-50 g (0-0062 mole) of 4-bromo-2,5-dichlorophenol[1] and 1-69 g (0-0062 mole) of 2-
hydroxy-3-bromo-5,6-dichlorobenzyl alcohol, prepared from 2-bromo-4,5-dichloro-
phenol{1] and formaldehyde according to the procedure in ref. [2], in S ml of methanol
was added dropwise to a stirred solution of 55 g of conc. sulfuric acid. After addition,
the mixture was stirred at room temp. 23 hr and at 30-40°C for 3 hr. The mixture was
allowed to cool, quenched into 400 m! of cold water, filtered, washed with water, and
allowed to dry.

The crude 2,2’-dihydroxy-3,5'-dibromo-3',5,6,6'-tetrachlorodiphenylmethane
(2-90 g) was not purified further; nmr, 2-51 (2H, s, aromatic H), 5-53 (2H, s, methylene H).

Zinc reduction of the dibromide (2:71 g), gave, after recrystallization from toluene
using charcoal to decolorize, 2,2'-dihydroxy-3,5’,6,6'-tetrachlorodipheny!methane (9)
as white crystals, 0-60g (29 per cent overall yield); m.p. 169-171°C; mol. wt. 336;
vES: 3370 (broad), 1452 (m), 1413(s), 959(s), 801(m) cm™'; nmr, 2-75 and 3-06 (2H,
AB q,)=8-5Hz, H at C; and C;), 2:71 and 3-15 (2H, AB q,J =8-5Hz, H at C; and
Cy),5:56 (2H, s, methylene H).

Anal. Calcd. for C;3H,CLO;: C, 46-15; H, 2-37; Cl, 42-01. Found: C, 45:90; H.
2:38: Cl,41-63.

DISCUSSION

Irradiation of hexachlorophene (1),* followed by acetylation and chromatography,
yielded 44 per cent starting material diacetate 2, 17 per cent 2,2'-diacetoxy-3,3',5,6.6'-
pentachlorodiphenylmethane (4) and 16 per cent 2,2'-diacetoxy-3,5,5',6,6'-penta-
chlorodiphenylmethane (6) (see Fig. 1).t These structures were proven by independent
syntheses via an unambiguous route (see Fig. 2).

The irradiation mixture also contained small amounts of diacetates which could not
be isolated. Two of these, each in 2-3 per cent yield, were tentatively identified as
2,2'-diacetoxy-3,3’,6,6'-tetrachlorodiphenylmethane (8) and 2,2'-diacetoxy-3,5',6,6'-
tetrachlorodiphenylmethane (10) on the basis of identical glc retention times to those of
synthetic samples (see Fig. 2). The other expected secondary photoproduct, 2,2'-

diacetoxy-5,5',6,6'-tetrachlorodiphenylmethane (12) could not be detected in the
irradiation mixture.

*G-11® of Givaudan Corporation, Clifton, New Jersey.
tin all irradiations described there were additional unidentified products including colored material.
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The secondary photolysis reactions were substantiated by separate irradiations of
both primary photoproducts 3 and 5. Again separation was accomplished by chrom-
atography of the diacetates. In both cases the two major reactions were the I?ss ofa
chlorine ortho or para to the hydroxyl group in the trichlorinated ring. liradiation of 3
gave 46 per cent recovered starting material diacetate 4, 18% 8, 14% 10 and 21% oth.er
unidentified compounds. Irradiation of § gave 21 per cent recovered starting material
diacetate 6, 20% 10, 26% 12 and 23% other unidentified compounds.

In each of the three cases studied, no major product was present where a chlorine
meta to the hydroxyl group had been eliminated. A second observation was that the
major products from both 3 and § resulted from chlorine elimination in the trichlorin-
ated rather than the dichloroinated ring. Therefore, the quantum efficiency of photo-
dechlorination must depend on both the position and number of halogen atoms.

To further investigate the meta chlorine fragmentation, a model compound, 2,4,5-
trichlorophenol (13) was studied. In this case the irradiation mixture could be chromato-
graphed directly as phenols using silica gel chromatography eluted with 5§ per cent
acetic acid in hexane. The results are summarized in equation (1).

H H OH
(o] 7
-, + + 13412%of 1))
EWOH
Cl cl cl m;ndyother
ql al p ucts
13 %

19% 42%

Although two of the possible products, 2,5-dichlorophenol and 2 4-dichlorophenol
were indistinguishable by tic, the nmr spectra of the two were sufficiently charac-
teristic to allow the photoproduct to be identified unambiguously as 2,5-dichlorophenol.
Loss of meta-chlorine does not occur to any extent since the nmr spectrum showed no
evidence for the presence of 2,4-dichlorophenol.

No work has been done to establish the mechanism of dechlorination but the reac-
tion probably proceeds by homolytic cleavage followed by radical abstraction of
hydrogen from the solvent to give dechlorinated pheno! and hydrochloric acid. Pinhey
and Rigby[3] have supporting evidence for this mechanism from their study of the
photochemistry of o-, m-, and p-chlorophenol. They have isolated pinacol from
irradiation in isopropanol which is usually considered as proof that radicals have ab-
stracted hydrogen from solvent. A polar abstraction of a proton from an alcoholic
solvent would involve the hydrogen attached to oxygen rather than the hydrogen
attached to carbon.

These authors find[3] that photolysis of m-chloropheno! also yields a substantial
amount of phenol. This is in contrast to the present observation that polychlorinated
phenols and bisphenols show reluctance to meta-dechlorination.

Both primary photoproducts, 3 and 5 were submitted to a clinical investigation to
ascertain their irritative and sensitizing potentialities on the human skin. In the con-
centration employed (2 per cent solutions by weight in dimethylphthalate), neither 3
nor 5 caused either any primary or sensitized irritative or allergenic reactions[4).
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_ _Res’ea.rch Depart.rnenf

Givaudan Corporation - .
Clifton, New Jersey } .

Qu@, 419770

INVESTIGATIONS CONCERNING THE POSSIBLE . .
- Pg.E;séN's:E oF
2, 3,7, é-rETRACHL.@'RQJSmE‘Nzo4p¢Dioxm .

GIVAUDAN's COMMERCIAL HEXACHLOROPHENE

2,3,1, 8¢Tetr;aclilorodibenzo-p-dio:dn ha? recently been recognized .

' as a very toxic substance. Some reports ahout its presence in certain

2,4, 5-trichlorophenol ~ derived chemicals has induced Givaudan Corpo-
ration to investigate the question whether 2, 3, 7, 8-tetrachlorodibenzo-p-

dioxin might be contaminant of its commercial product, Hexachl’oréphene.

(G-11R)),

B

Thé starting material for ﬁemcMorophene is 2,4, 5-trichlorophencl, .

The latter is purchased by Givaudan Corporation eJ':ciusively from Hooker
Chemical Corporation (Niagara Falls, N.Y.) who manufactures a specially

purified grade of 2,4, 5-trichlorophenol for Givaudan Corporation. This

material has been carefully investigated by its manufacturer for possible .

' presence as a conf_amiha.nt of2,3,7, 8-tetrachlorodibenzq-p'-dio:iin'.

Hooker Chemical Corporation has given us a firm assurance that their
2,4, 5-trichlorophenol, sold to Givaudan, did not contain any 2, 3, 7, 8-

tetrachlorodibenzo-p-dioxin down to 2 level of less than 0.1 ppm.

T
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It is very unlikely that 2 3,7, 8-tetrachlorodibenzo-p-diomn
might 'bc formed du.rmg the manu.facturmg of. Hexachlorophene. Never-

theless, it was considered imperatwe to mvestagate this question. 'I.‘his

'was done jointly by Hooker Chemical Corpora.tion and Givaudan Corporatzon :
. Two detailed reports (enclosed) entitled "2 3 7. 8-Tetrachlorodibenzo-p_

' dxoxin Determination 1n Hexachlorophene" and "Extraction Eiﬁcxency in

the Determination of 2,3, 7 8- Tetrachlorodibenzo-p~diom in Hexachloro-

phene® descnbe this work. In the sa.mples of commercial Heachlorophene

.investigated, no 2,3,7, 8-tet rachlorodibenzo~p-dioxin could be detected

i]imit o£> sengitivity:‘ 0. 03 ppm).

Since non-phenolic impurities in Hexachlorophene, other tha.n
2,3,1, 8-tetrachlorodibenzo-p-diox.in, might be highly toxic, the total of
non-phenolic contaminants in commercial Hexachlorophene were sub-
mitted to a toxicological pilot study. Details are given in the attached
report entitled "Determination of LDgg of Non-Phenolic Impurities in
G-11", Fromthis study it is_ evident that these impurities do not contain any
highly toxic substance to any appreciable amount.

Finelly-, we were informed that workers handling chemicals con-
taining 2, 3, 'é. é-tecrachlorodi_.benzo-pf-dion:in are often affected by a skin
condition, called "Chloracne'. Many of Givaudan's workers have been .

handling 2, 4, 5-trichlorophenol and Hexachlorophene for many years, but

" over the last 10 years, no case of "Chloracne" has ever developed.
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A letter from G:.vauda.n 8 plant derma.tologist Dr. E. Edelson, '

makmg a correspondmg statem.ent, is attached

Asa genera.l conclution, we can sa.fely Btate that we ha.ve nb

: reason to beheve that vaaudan's commrcml Hexachlorophene (G- 11)

'.fcontains any 2,3, 7 8- tetrachlorod:'benzo-p-dmmn

-

-

Hans U. Daeniker, Ph.D.
. Yice-President of Research
August 5, 1970
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2 3 7 8-Tetradhlorod1benzoop-dicxin determination
- in Hexachlorophene -

Introduetion-

The present work is a joxnt proaect by Hooker

) -chemical Corp. (Niagara Falls, N, Y.). and Givaudan corp.
(Gllfton, .J.). The purpose was. to determine quantitap , e.
tlvely the possible precence oﬂ 2, 3 7 8-tetrachlorodibenzo-

p-diaxin as an impurity in Givaudan's commercial. grade '

heitachlorophene,

.Sahple eeleotian:

The present investigation included: .
(a) 5 Samples from. the folleﬁing lots, chosen at randou,
 produced in 1970, with the numbers: .
8857-70; 8339-70; 871;'3470; 8710-70; and 8666-70, -

(b) 6 Samples, each being a bulk from 2 fo 4 lots, chosen
at rendom, manﬁfectuped duriﬁg the second half of 1969,
with the numbers: 18089 A, 18089 B, 18089 G, 18089 D,
18089 E, and 18089 F,

. Extraction procedure:

2,3,7;8dTetrachlorodibenzo-p-diqxin is a non-phenoiie
substance (ie‘contrast to hexachlorophene) and - if present.- .
could be separated from hexachlorophene itself due to this
property. It was therefore decided to carry out the planned
determination with the non-phenolic impurities ﬁresent in
commercial hexachlorophene, That this method is proper was

proven by a separate study by Hooker.Chemical Corp., see report




" Ca) 100 g. of G-11® were - dissclved in 400 ml of H,0
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dated July 31, 1970, entitled "Extra.ction Efficiency in

_ the Determination of 2 :3,7 8-Tetrachlorodibenzo-p- '
di.oxm in Hexa.chlorophene" (enclosed)

The non-phenol:.c :.mpur:.t:.ea in the samples of
eommerc:.al hexachlorophene were prepared as follows:
2
cantaining 40" -5 of NaOH by he.ating to u5-50°c.
£or 3.5 m:.nutes and agitating ovemight at room
_ temperature. o . | ,
(b) The alkaline G-11 ‘golution was extracted wi?th' benzene
3 times usfng 200 ml of fresh benzeme per extract.
(c) The combined benzene extracts were washed with 200 ml
' of 10% aqueous NaOH. followed by 2 ‘successive washings
with 200 ml of water, '
{d) The ‘benzene solutions were concentrai:e.d on. a rotary
eyaporétér, to approximafely 25 ml for shipment. _
The 25 ml extracts were submitted to Hooker for anal'ys:f.s; '
it may be mentioned that they contained an average of
0.12 g material, . | ‘

Analytical procedure°

(as carried out by Hooker Chemical C§rp.)
At Hooker the extracts we;'e'concentrated to 0.5 ml,

. or as small a ’voi.ume possible without pr;ecipitating solids.(1)

Five gl of the concentrate were then analyzed by gas chroma-

tography under the conditions listed on the following page.

(1) The ultimate sensitivity of the method is a function of

volume to which the extract is concentrated.
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CHROMATOGRAFHIC CONDITIONS

.Column - _ ' 2¢ ‘glass packed with 2%

Versamid 900 on 60-80 mesh’
Chromoaordb DMCS. : '

ﬁei:ector o ' o ‘Flame"Ionizati.on..

‘ Hydrogen Flow = | 50 ml/min .
. Ai!‘..‘Fl'ow B | . S - | . 200 ml/min
Beliwm Plow - . . 's0mnl/min
| Inje.t.:tion.?or‘t tém'p.‘ : . 260°,
Detector Temperature . - 300°C.

- Column Temperature L 200°C,
.chart Speed “ : : 1/2%/min
| Sample size ' s Bl

A 8tanciard, conté.ining 0.2p1/u1 2,3‘,7;8-tetra-
chlorodibenzo-p-dioxin in benzene, is injected and the

chromatogram compared to that of the sample,

Results: ’

- , 2,3,7,8 tetrachloro- L)
Sample dibenzo-p-dioxin ' Sensitivity, ppm
18089 A - © ND* ' .OL

18089 B R : ND - .01

18089 G _ ND : .02

18089 D" SR N .01

18089 E = ND o .02

18089 F o ' ND ' .02
885770 o ND ' .03 -
833970 o ND .02
874370 | ND o .02
871070 ND . .02

866670 ND .01
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Gonélusion-

In the samples of commercial hexachlorophene.
1nvestigated no 2 v3,7 BdTetracblorodlbenzo-p-dloxin
could be deteeted._; .-

It may be added that in the manufacture of
hexachlorophene, Givaudan Corp. uses 2 o S-trlchlorophendl

f£rom Hooker chemical Corp. exclus;vely. In similar invest;-

: gations done by Hooker on. this material no 2 3 o7y 8-tetra- :

dhlorodibenzo—p-dioxin could be detected, neither.

H. U. Daeniker, Ph.D.
Vice President of Research

sam
August 4, 1970

o T
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NIAGARA FALLS, M. ¥, , Tt e
sonm 10784 o '

. o e . - . .
. 5 . .
R . v . -k : . . .

LETeets .- T ‘July 31,.1970
Manager Quah.ty Assurance ” T

T T 'BXTRAGTION EFFICIERCY IN THE.DETERMINATION OF ..
 2:3,7,8 YSTRACHLORODI BENZO-P-DIOXIN Tt REXACHLOROEHENE

Ll e Sy e

An experiment was perfomed i.n the Works Labotatory to deter-

‘mine the elficfency of the procedure, devised by the Givaudan Corpe.,. .
~ for the extraction of 2 ,3 7,8 tetrachlorodibenzo-p—dio:d.n from ‘Rem- '
. chlorophene. s

. _'rhe procedu:e appears satiafaetor}. )

Ky

. Data: o - - .. o
2;3,7,8 tetrachlorodi.benzo-p-dioxi,n o .o -
Added, ppm N - - Recovered, ppm
10,05 T X1

‘o0 0 T T el

.'cobies of the chromatograph scans are attached.

Eg_cgerimental

-
B - .

An samples were prepared in the following manner:

l. 100 g of llexachlorophene and an appropriate ‘volume
- of a 0,211 Kg/Xl dioxin in benzene standard were
dissolved in 400 ml of water containing 40 g of NaOR
‘by heating to 45 -~ 50°C for 3-5 minutes and agitating
- overnight at room temperature,

2. The alkaline Hexachlorophene solution was extracted -with

- o benzene 3 times using 200 ml of fresh benzene per extract.

3. The combined benzene extracts were washed with 200 .ml of
- 10% aqucous NaOM.followed by two succesgive washings
m‘.th 200 ml of wat.s Yo ;
' 4, The benzene extrdacts were concentrated to 0.5 ml., or as
small-a volume possible without forming undissolved solids.
Five U1 of this concentrate wére then chromatographed under
the conditions listed on the following page.
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. ) .
. HOORER CHEMICAL GORFPURATION . y ’ - y
NIAGARA FALLS, K. Y, e . ' :

m vomst gorea . : . . . . - . o ..

" GHROMATOGRAPHIC_CONDITTONS:
" Column .7 a' glass packed with 2% Versanid
. . - . 200 qn‘60-80 mesl; chromosorb CS
: " . - Detector K Flane .Ioniza,tion. ) '
‘ " Hydrogen Flow’ "''50 ml/min

" Adr Flow . Lo o200 ml/edn] . - L7

T ;'H-eli.um' Flow .

'30;.1/&1:;_ IR " L o
._-Injection qu;t 'l‘e.mpe.t:a‘tture © o 260°C - ‘ o a :
",-Detegtor' 'i‘em;;eratur'e;' ) o .36000 B : - . _

" Ll _' . Column Temperature a 200 @ .,
/'“2;’ - Chart' Spéeci - o .';é per min

. N ' " Sample Size | . 51

" A standard, containing 0.2 g/ul 2,3,7,8 tetrachlorodibenzo~p-
dioxin in behzene, is injected and the chromatogram compared to that
of the samples. :

. a , : ./vgé"q /7,—‘;4@“7/.
O _ A 7 Gary Rahn /\é?
' o ' Chemist

lai
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DET ERMINAT ION OF LDSG_OF NON-~PHENOLIC IMPURITIES IN G~11®

1. Extraction procedure

Ten 100 g. samples of G-11were each subjected to. the
following extractlon procedure:
a. 100 g.,of G-11 were dissolved in 400 wml: water
. contalnlng 40 g. sodium hydroxide. by heating to
© 55.60°C for 3-5 minutes and agitgting overnight
at room temperature.
b. The alkaline G-ll solution was extracted 3 times
using 200 ml. of fresh benzene per extract.
c. - The combined benzene extracts were washed with
'200 ml. of 10% aqueous sodium hydroxide followed
by 2 successive washings with 200 ml. of water.,
d.- The benzene soln, was concentrated under reduced
pressure to leave a waxyrsolid;
The fotgl weight of non~phenolic impurities obtéined
in this manner from 1 kg..of G-1ll was 1,1606 g. This mﬁt-
erial was dissolved in 10.45 g. of Mazzola Corn 0il, labelled

‘as HB549 and sent to leberco Iaboratorles in Roselle Park, N.J.

i & Determlnatlon of 1Dsp

A single feeding of the test material was given to CFE

rats of the Carworth strain at four different levels ~ 50,

- -

R
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100, 200 and 500 mg. per kg. of body weight. The animals .

were then observed for five days for signs-of toxicity.
There ‘were no deaths and no visible untoward effects were
found. |

.Compl..ete details of the test procedure and results are

" found in the attached report from Leberco.

III. Conclusion .

The total non-phenolic impurities which are contained
in (é}ivaud_an's, commercial’ Hexachlorophene to an éxtent of -
app. 0.12% show a vefy low oral toxicity; in fact, lower than
,Hex‘achlorophene,itself (6n a weight;pler Weight bas:i.s")'.

If any of .the'hig'hly toxic 2,3,7,8-tetrachlorodibénzo=pe<
dioxin was present in our Hexachlorophene, it would be part
of the 'non-phenolic impurities’. The present toxicological
results show that 2,38,7 8-tetrachlorod:.benzo-p-dloxln is not
an impurity in Hexachlorophene to an extent of 0.1 ppm or
more. -(From analytical work we know, however, that the
level of 2,3,7,B-tetrachlorodib‘enzo-p-'dioxip is less than |
0.03 ppm.) ‘ '

The present toxicological investigation is bu{:. a pilot

- study, Work is underway to-sebgrate and identify the consti-~ .

tuents of the non-phenolic imguritieé contained_ in commercial
Hexachlorophen'e.' Each major constituent will then be t.es'ted

separately for toxicological p'roperties.

7&@%

sgmp v ' H. A, Brandman
Aug, 5, 1970 : . 8Sr. Research Ghem_:.st .
GIVAUDAN .CORPORAT ION -
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™ . gm; . LEBERCO LABORATORIES

2 NLITUIANE 2 NIMASS ST S TR T UNS TN T T UL o Lt Yy RN IS 145%™ T TSR VISR 14 AN T IR RN YL

123 HAWTHORNE S$TREET — ROSELLE PARK, N. J. 07204

OIAL 201 2435 1833

July 20, 1970

SUBMITTED TO: Givaudan Corporation’

Clifton, New Jersey
ASSAY NUMBER: 07912
DATE RECEIVED: July 10, 19'}0‘ ‘
TEST MATERIAL: 1x10ml. sample cloudy amber liquid

(10% solution by weight in corn oil) #ms 549
SUBJECT OF ASSAY: ' '

Vi S To determine the oral LDsg, in fasted rats, of the test material as

submitted.
METHOD OF ASSAY:

Normal, healthy CFE rats of the Carworth strain, equally dxwded as to
sex and weighing approximately 120 grams were used in this study.. The
animals were fasted for eighteen hours prior to dosing.

Several levels of the test matéria.l were administered orally, as is, to:
_groups of rats, A rigid stomach tube was employed for the feedings.

Following the administration of each dose level the animals were observed
for five days for signs of toxicity. Throughout the observation period the
animals were housed in raised wire mesh cages and maintained on their
regular dief of Lab Blox and water ad libitum. :

.
e
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RESULTS:
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LEBERCO LABORATORIES ~ ASSAY NUMBER 07912

Ml. Fed per : ~ Number of Rats
Kilogram of Rat Fed - Dead

0.5 2 0
1.0 4 0
2.0 2 0
5.0 10 0

A single feeding of the test material to rats, at a dose level
of 5.0 ml. per kilogram of rat, did not produce any vxsible
untoward effects.

LEBERCO LABORATORIES

Qs L loa

St IV R ® oy ned T AN TN o
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Anne M. Wolven, .,A. B.

\M Lw o

Irving Le)venstei.n Ph. D.
Director
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N : . . EDMOND EDELSON, M.D.
. . I . : THE IRVINCTOR PROPESSIONAL BUILDING ‘
N L - £0 DALL STREEY :

IRVINGTON, N. J. 07111

" gssrx 3uz4s

July 2, 1970

Dr. Milton Manowitz
Givaudan Corporation
. 125 Delawanna Avenue
_ Ciliften, N,J,

Dear Dr., Manov'vitz-

This Ietter will supplement our chscussion relative to Chlora.cne .

' 'pattents. After advising you that I could not recollect any Chloracne patients .

. being treated from Givaudan; I went through my patient records including

all of the dermatologic illnesses I had treated as your Company Detmatologic’

Consultant, for more than the past 10 years. I did not find one_patient who
had Chloracne either as his major or as a coincidental diagnosis among the
™~ Givaudan’ employees who were referred to me for the various dermatologic
... conditions, -

Smcerely yours,

g) .b\,!,x-qv\. cp ,(L\N-..

Edmond Edelson. M. D.
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INTER-OFFICE MEMO

Dote:

. R |
i f.
June 22, 1983 (tjzz7

T Mr. John Rankin GIVAULARN
") fom Mr. Len Levy Div: Q. C.
cc:
subject: 1CDD ANALYSIS IN HEXACHLOROPHENE .
' CON W Dos et
4

)

(gye Quality Assurance Laboratory began routinely analyzing
G-11 (ngachlorophene U.5.P.) in May 1977.

The normal procedure, is for the bulking of two lots of

© G-11 (5 g. each), extracting each of the pairs as per our pro-

cedure, and forwarding the extracts to California Analytical
Laboratories for G.C.-M.S. Analysis,

The policy of the department is (since 1978), that if any
analysis was above 1 ppb on the composite sample, each lot would

be analyzed individually.

Review of the results since.this laboratory began performing
TCDD analysis, indicated that, prior to June 1978 the majority of
samples analyzed were found to be less than 1.0 ppb with several
samples (3-4) being below 4.0 ppb. In many instances, the higher
TCDD levels were attributed to interferences in the G.C.- M.S.
analysis which probably could be eliminated through reanalysis
or additional sample clean-up. However, since the TCDD limit at
that time was established at 10 ppb, .these samples were not re-

evaluated.

All samples evaluated after June 1978 were found to contain
less than 1.0 ppb TCDD.

LAL:bj 7
T /7

— T s - —
b T Flo-?

=
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Leonard Levy /////
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" GIWVAUDAN CORPORATION | 6/22/83

PRODUCTION AFFECTED .BY RESTRICTIONS

AN

PRODUCT DAILY RATE REASON SHUTDOWN
Bldgs. 58,59,60 G-11 2,200 Mfg. in Restricted Area
Bldg. 68 G-4 Tech 2,000 " z "
Bldg. 61 G-4 Pure | 750 " " "
Bldg. 68 G-4-40 Tech 5,000 "
Bldg. 53 | |
Aldehyde C-9 FCC i, 225 " " "
Hexaldehyde 175 " " W
Aldehyde C-12 Lauric .. 200 oo " "
Bldg. 56

- Citronellol -Givco Extra Crude 1,800 " " "

r) Chemical A-6293 Crude 1,600 " "
Ald. C-12 MNA Pure Crude 1,600 " " "
Lilial Crude . 3,200 " " T
Butyl Benzyl Alcohol Crude 1,600 " Rl "
Dihydroanethole Crude - .1,600 " n "
Gernaiol Pure M Crude 2,800 " " "
Bldg. 53 '
Stabilizer 9A EI Crude 4,800 " " n
Bldg. 63 |
Nobricol Crude . 2,400 n " "
2-Methylene Undecanal Crude i,OOO " " "

32,950
Bldg 35C |
Lilial Crude 2,400 Filter press in restricted ar
- Bldg. 56 ‘
F“\\ 35,350 Pounds Lost Daily
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-

Production Affected by Restrictions

\

}

O

o/

The 35,350 represents approximately 437 of our total average
Daily production. In addition there are 3 key points to keeping
the balance of production going.

(1) Being able to receive nitrogen. If we cannot the
entire Production Department will have to shutdown
for safety reasons.

(2) Being able to receive hydrogen. If we cannot an
additional 257 of Production will be lost.

(3) Access to warehouses 51 and 78 for raw materials.

David Soltis
Production Control Manager

:bj

cc: A, Kessler
Management Committee



MICHAELWL F, CATANIA
DIRECTOR
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State of New Jereey

DEPARTMENT OF ENVIRDNMENTAL PROTECTION  PJTNEY, MAnuy, £iPP & STUCH

OFFICE OF REGULATORY SERVICES
CN 402
TRENTON, N.J. 08625
609 - 292 - 2906

July 12, 1983

Mr. William Hyatt

Pitney, Hardin, Kipp & Szuch
163 Madison Avenue ,
Morristown, NJ 07960

Dear Mr. Hyatt:

I am writing to confirm our telephone conversation of
this morning concerning the movement of hexachlorophene from
the Givaudan facility in Clifton, New Jersey. The prohibition
on this movement contained in paragraph two of the Administrative
Order dated June 17, 1983 is hereby revised as outlined below.

It is my understanding that Givaudan has conducted dioxin
analysis on a substantial portion of the finished product
hexachlorophene presently stored at the facility. This analysis,
which was conducted by a laboratory certified by USEPA for
dioxin analysis, has indicated no dioxin contamination of this
product at the one part per billion detection level. Based upon
these results, Givaudan is hereby authorized to move all
hexachlorophene not located in buildings 52 through 65 for
which the above dioxin analysis has been received. This authori-
zation is, however, subject to any further requirement which the
Food and Drug Administration ‘may impose on the movement of this

product.

As further analytical data becomes available and is transmitted
to this Department concerning the remainder of the finished product
hexachlorophene stored on site, the above procedure shall be
utilized to determine whether that product be moved off site.

An additional condition for the movement of hexachlorophene
from the Givaudan facility is that Givaudan must notify this
Department and the Food and Drug Administration of the destination

and purchaser of these shipments.

. New Jersey is an Equal Opportunity Employer

HERBERT B. BENNETT
KEITH A. ONSDORFF
ASSISTANT DIRECTORS
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Please do not hestitate to contact me if you have any
questions concerning the above.

Sincerely,

falsty Cotlbreod

Michael F. Catania

cc: Commissioner Robert E. Hughey
Director Thomas Burke
Administrator Marwan Sadat
Dr. Bill Parkin, DOH

Len Fantasia, FDA
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ROBERT P. HAZLEHURST, JR,

JOHN BARKER

_CHARLES R. HARDIN, UA.

ROGER C. WARD
JAMES C, PITNEY
WILUAM D, HARDIN
CLYDE A. SZUCH

S. JOSEPH FORTUNATO
WILLIAM H. HYATT, JR.
LAWRENCE F. REILLY
MURRAY J. LAUUICHT
EDWARD P: LYNCH
GERALD C. NEARY
JOSEPH LUNIN
RICHARD L. PLOTKIN
TIMOTHY R.GREINER -
ROBERT L HOLLINGSHEAD
FREDERICK L WHITMER
GREGORY C. PARLIMAN
ROBERT G. ROSE
JOSEPH H. KOTT

MARY LOU PARKER
PAUL E, GRAHAM

J. MICHAEL NOLAN. JR.
WARREN J, CASEY .
KEVIN J. O'DONNELL

Mr. Michael F. Catania

Director

PITNEY, HARDIN, KIPP & SZUCH
163 MADISON AVENUE -
CN 194s
MORRISTOWN, NEW JERSEY 07960

MORRISTOWN (201) 267-3333
NEW YORK (2i2) 526-0331

TELEX 642014
TELECOPIER (201) 267-3727

. July 26, 1983

’;,:L H

Department of Environmental Protection
O0ffice of Regulatory Services

CN 402

Trenton, New Jersey 08625

RE: G1vauq£h Corporat1on

Dear Mr. C:@Qpia'

NEWARK QFFICE
33 WASHINGTON STREET
NEWARK, NEWJERSEY O7102

{201) 6231980

WHRITER'S OIRECT

« DAL NUMDPER

{zon 83!-484]

: The purpose of this letter is to provide you with information we under-
stand 'you will need to. have before the Company commences manufacture of

Hexachlorophene again.

Enclosed is an affidavit of Leonard A. Levy, dated July 22, 1983
describing the results of analysis of the Company's inventory of trichlorophenol

for TCDD content.
82145/12 and 82145/13 to recommence Hexachlorophene manufacture.

The Company proposes to use trichlorophenol from Lots
As you will note

from Mr. Levy's affidavit analysis of those Tots showed less than 1 part per

billion of TCDD.

In accordance with the requirements of the Department of Health, and
_after consulting with ERM, our consultants, Buildings 58, 59 and 60 have been
complete]y vacuumed (1nc1ud1ng walls, f]oors ceilings, rafters equipment, etc.)

using a high performance, industrial vacuum cleaner
together w1th all dust collected, have been retalned

Vacuum c]eaner bags,
Add1tj0na11y, the contents
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"of Building 60, 1nefud1ng'floors walls, 'ce111ngs and all equipment, have been '

solvent washed using Varsol #1, petro1eum naptha made by Exxon Company of
Houston, Texas. The floors of Bu11d1ngs 58, 59 and 60 have been steamed and

ewashed with an industrial detergent, Cesco 225 manufactured by Anpal Industries
of Fort Lee, New Jersey. Al1l residue from these washings has also been retained.

The interior and contents, including all equipment of Building 60 have been
painted. - The floor of Building 60 has additionally been sealed. Al1l waste
mater1als, lncludlng vacuum cleaner bags and residue from the washings have been
stored in Building 54, which remains a restricted area to be entered only with

- Level C protectlon.

. Under separate cover we have responded to your letter request for

1nformat1on dated June 20 1983.

The Company proposes to re~samp1e Buildings 58, 59 and 60 and we

" understand that pending receipt of analysis of those re- samp]1ngs ve are free

to commence production of Hexachlorophene with Level C protection, less respirators.
As in the past, the Hexachlorophene produced will be analyzed for TCDD content by
California Testing Laboratories and no product will be shipped from the Company's
facility un]ess it meets the specification of non-detectible at 1 part per b11110n.

We w111 advise you when Hexachlorophene production has been resumed.

ery truly yoyrs,

N'

bdp

becec: Armin M. Kessler |
. Jon Christensen
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AFFIDAVIT OF LEONARD A LEVY
VERIFYING THAT 2,4,5-TRICHLOROPHAENOL PRESENTLY HELD
IN STOCK FOR THE PREPARATION OF HEXACHLOROPHAENE HAS
BEEN ANALYSED FOR TCDD AND NONE WAS FOUND AT A DETEC-
TION LEVEL OF ONE PART PER BILLION

STATE OF NEW JERSEY
CITY OF CLIFTON
COUNTY OF PASSAIC

Leonard A. Levy, being duly sworn, deposes and says:
1. He has been the Manager of Quality Assurance since
détober 1, 1975 to the present time and during that period has
been responsible for the department that analyzes all raw materials
received by and all finished products shipped by the Giwvaudan
Corp. plant located at 125 Delawanna Avenue in Clifton, New Jersey.

2. As of this date, the amount of 2,4,5-Trichlorophenol (TCP)
presently on site, all of which is to be converted to hexachloro-
phene, totals about 32,500 lbs. (17,933 kg) and is from four
different lots shipped by the manufacturer (Celamerck) and
identified by them as

Lot # 82145/12

Lot # 82145/13

Lot # 82145/14

Lot # 82145/15

3. Each of these lots was submitted for analysis for 2,3,7,8-
TCDD according to our normal procedure which is as follows:
a) A sample is taken from each lot of TCP received from
the ﬁanufacturer.
‘b) Five grams from each of two lots is combined and &
composite sample is prepared for analysis.



(Sampies from each batch are retained at least
" until the analysis is Peceived. It is our policy
that should the com9051te show the presence of TCDD
at the one part per billion level or greater, then
" each individual lot would be analyzed.)

c) The sample is prepared according to the same pro-
cedure used. for hexachlorbphene;.primarily to remqve'
vhenolic material, and sent to California Aﬁalytical
Laboratories; Inc. for analysis.' (The procedure used
to prepare and test the samples is the one described-
in the U.S. Pharmacopia for hexachlorophene.)

4. The result for the 10 g composite sample represenfiné
Lots 82145/12 and 82145/13 was received on June 16, 1983 and
shows less than one part per billion.TCDD. '

5. The results for.a 10 g composite samble represehting Lots
82145/14 and 82145/15 have not, as yet, been received from
Callfornla Analytlcal Laboratorles, Inc.

.f”/ 477 7

4/\5.__,,-,_,/....; ......

Leonard A. Levy '
“July .22, 1983 o
Before me this 93 day o:E Bu.,Q.u £1983, personally
g, who, beﬁ1g duly sworn, deposed

and stated that the statements made in -the fore901ng affidavit
are true to the best of his knowledge and belief, except as to
matters stated to be upon information and belief, and as to
these, affiant stated that he believes them to be true.

. . L
Notary P&iig RN l

CATHERINE gto S
LY - N, hY
. . Nolary Pubiis, Sictas C;f '\"‘;J”fﬁ"'
. . . Sy f‘om"h'saio& Canliey e d 13‘,_4

L
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é‘ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
ﬁ RECEIVED

dll‘lr.‘

; : Food & Drug Administration
- ‘ 20 Evergreen Place
Telephone: (201} 645-2695 AUG 2 1983 " East Orange, New Jersey 070"

PITHEY, RARDIN, KiPP & SEICH '
- AMYX

July 29, 1983 ' \))/\l M

Dr. Milton Manowitz

Director of Research and Development
Givaudan Corporation

125 Delawznna Avenue

Clifton, New Jersey 07014

{ .
Dear Dr. Manowitz:
This is to confirm our July 25, 1983 telephone con-
versation with Mr. John Christiansen of your firm.
We have advised Mr., Christiansen that analysis of
the hexachlorophene samples collected by the Food
and Drug Administration had been completed. Analysis
revealed that all five samples analyzed for dioxin
TS met the USP specifications..
~ Based on the analytical resﬁlts, the Food and Drug
Administration contemplates no further action as
regards the hexachlorophene product stored at
Givaudan.
/ Please feel free to contact us if we can be of
* further assistance.
Very truly yours,
B
— p%,—) -
EONARD D. FANTASTIA
Director, Compliance Branch
Newark District Office
DK:bhs :
cc: Michael Catania, Director .
Dept. of Environmental Protection

«/  RECEIVED &t RESEARCH
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GlVAUDAN CORPORAT'ON 125 Delawanna Avenue

Clifton, New Jersey 07014
Phone: (201) 546-8000
Cable: Givaudanco, Clifton
Telex: 138801

July 1, 1983

Marilyn Fingerhut, PhD.
NIOSH

Robert A. Taft Laboratories
4676 Columbia Parkway
Cincinnati, Ohio 45226

Dear Dr. Fingerhut:

In reference to your letter of March 23 and our sub-
sequent discussions enclosed are the following reports, let-
ters, memos, etc., concerned with analyses of the hexachloro-~
phene process for the presence of 2,3,7,8-tetrachlorodibenzo-
p-dioxin.

7 I Letter of August 18, 1970 from H.U. Daeniker to Direct-
or of Bureau of Drugs, FDA with the following attach-
ments:

1. Investigations concerning the pOSSlble presence of

2,3,7,8-Tetrachlorodibenzo~p-dioxin in Givaudan's com-
merclal Hexachlorophene; H.U. Daeniker, August 5, 1970.

2. 2,3,7,8-Tetrachlorodibenzo-p-dioxin determination
in Hexachlorophene; H.U. Daeniker, August 4, 1970.

3. BExtraction Efficiency in the determination of 2,3,
7,8-tetrachlorodibenzo-p-dioxin in Hexachlorophene;
G. Hahn, July 31, 1970. (Hooker Chemical Company).

4. Determlnatlon of LD5p of non-phenolic impurities
in 6-11%®; H.A. Brandman, August 5, 1970.

a.  Leberco Laboratories; July 20, 1970.

5. Letter of July 2, 1970 from E. Edelson to M. Mano-
witz.

II Certificates of Analysis for 2,4,5-Trichlorophenol,
purified, purchased from Dow Chemlcal during the period
% October, 1976 -~ December, 1978.

IIT ,/1l. Letter of November 22, 1976 f£rom M.V. Polito to
F.G. Eichel with attachment-

a. Memorandum of November 10, 1976 from W.M. Upholt
to M.V. Polito-
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2. Trichlorophenol (Report on Visit by EPA Officers.
August 20, 1976); F.G. Eichel; August 20, 1976.

iv. J/l. Letter of November 14, 1977 from P. Doucette to R.

P V.
VI.
- VII.
VIII.
IX,
N

Goldman and W. Monastyrski with following attachments:

a. Quality Control Department, TCDD Analysis, 014
vV Procedure; January, 1977.

D/b. Quality Control Department, TCDD Analysis, Re-
vised Procedure; November 7, 1977.
c. IOM from H. Brandman to S. Gold; TCDD/G-1ll Analy-
sis; May 31, 1977.
d. IOM from H. Brandman to S. Gold; TCDD/G-1ll Analy-
sis; September 8, 1977.

Z.u/IOM from L. Levy to J. Rankin; TCDD Analysis in Hexa-
chlorophene; June 22, 1983.

Analysis Results of Sanitary Sewer Discharge as Required
by your NJPDES/SUI Permits. CFM Incorporated to Givaudan
Corporation, January 13, 1983.

Certificates of Analysis for 2,4,5-Trichlorophenol, pure,
during the period August, 1978 - March, 1983.

Sampling Procedure for TCDD in G-11 Area; A. Stofa, June
18, 1981 with attachments: (OSHA inspection).

l. Contracted sample report.

2. Sampling data.

1. 2,4,5-Trichlorophenol, Analysis for TCDD (2,3,7,8-
Tetrachlorodibenzo-p-dioxin), Analysis Performed by Quality
Assurance; April 19, 1983. Revised June 24, 1983.

2, 2,4,5-Trichlorophenol Analysis for TCDD (2,3,7,8-Tetra-
chlorodibenzo-p-dioxin), Analysis (Extractions) Performed
by Research Labs; April 19, 1983,

Report of May 11, 1983 from California Analytical Labora-
tories, Inc. (A.S. Wong) to Givaudan Corporation.
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X Letter of May 25, 1983 from G.F. Talarico to E. Stevenson
with attachments:

l. New Jersey Department of Environmental Protection Selec-
v ted Substance Report.

I/2. Diagram of Hexachlorophene Process: V. Iappelli, May 4,
1983.

D/XI Source of Supply of Pure 2,4,5-Trichlorophenol to Givaudan
Corporation, M. Manowitz, June 27, 1983.

We are continuing our search of the various department-
al files for any additional documents that are relevant to this

matter.

Sincerely,

GIVAUDAN CORPORATION

M. Manowitz. PhD.
Director - R & D

MM/d3j becc: Mr. Rankin
Mr. Kessler
Mr, Turetsky

/“TD Enclosures
Dr. Tavares {(Encl.)
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PN ' ,_Resea;rch Depart'xnenf
o : Givaudan Corporation - .
. U Ch.fton. New Jersey -
T fug, 4 lq-w |

INV. ESTIGATIONS CONCERNING THE POSSIBLE _'
: PRESENCE OoF
2 3 7, 8- TETRACHIDROD]BENZO-p-DIOXIN .

GIVAUDAN's ' COMMERCIAL HEXACHLOROPHENE

2,3,1, 8¢Tetra.clilorodibenzo-pf<iio:dn ha.‘s recently Been recognized
" as a very toxic substance. Some reports ahout its presence in certain

P . 2,4, 5-trichlorophenol - derived chemicals has induced Givaudan Corpo-

AL

ration to investigate the ;;uestio#.w};ether 2, 3,. 1, 8-tetrachloro;libenzo-p-
dioxin might be contaminant of its commercial product, Hexa.chlorééhene )
(G-11(R)), |
'I‘hé sta.rtin'g' material foi- Hexachlorophene is 2, 4, 5-trichlorophenol. ‘

The lattef is purchased by Givaudan C_orpora.tiox;' eJ.;c.l.usivel'y from ﬁooker
Chemical Coréoratign,(Niagara'Falls, N. Y. ) who manufactures a specially
pur.ified grade of 2,4, 5-trichlorophenol for Givaudan Corporation. This .
in;terial ha:s been carefully i;;vestigated by.its .mé.nufa?turef for possible .

. presence as a conﬁanﬁ.ﬁant of 2,3,7, 8-tetrachlorodibengq-p.-diokini
Hooker Chemical Corporation has given us a firm assurance thaf their
2,4, 5-trichlorophenol, sold to Givaudan, did not contain any 2,3, 7, 8-

tetrachlorodibenzo-p-dioxin down to 2 level of less than 0.1 ppm.

~

]
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It is very unlikely tha.t 2 3,7,8- tetra.chlorodxbenzo-p-dio:d.n
m.tght 'bc formed du.rmg the ma.nufactunng of. Hexachlorophene. Never-

t.heless, it was considered mpera.twe to invesuga.te this question. This

‘was done Jomtly 'by Hooker Chem:.ca.l Corporahon a.nd vaa.udan Corporahon.'
‘ Two deta.iled reports (enclosed) ent:.tled "2 3 7 8- Tetrachlorodibenzo-p-
' dxoxm Detenmnatzon i.n Hexachlorophene" and "Extraction Effic:ency in.

' -th'e Determma.txon of 2, 3, 7., 8-_Tetrachlorod;benzo-p-dzom in Hexachloro- :

phene" describe this work. ':In-fhe s'ami;les of commercial I-leachlorophene

.investigated, no 2,3, 7, 8-tet rachlorodibenzo-p-dioxin could be detected

(limit of sensitivity: 0.03 ppm).

Since non-phenolic impurities in Hexachlorophene, other than

2:3,1, 8-tetra.chlorodibenzo-p-dioxin, might be highly toxic, the total of

non-phenoclic contaminants in commercial Hexachlorophene were suB—
mitted to a toxicological pilot study. Details are given in the attached
report entitled "Determination of LDg g of Non-Phenolic Impurities in
G-11", From this study it is'evid’ent that these impurities do not contain any
highly toxic substance to any appreciable amount,

f‘inally, we were informed that workers handling chemicals con-
teining 2,3, 7., 8-tecrachlorodjbenzo—pfdio:dn are often affected by a skin
condition, called "Chloracne". Many of Givaudan's workers have been |

handling 2, 4, 5—trichloroplxenol and Hexachlorophene for many years, but

" over the last 10 years, no case of ""Chloracne" has ever developed.
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A letter from G1vauda.n s plant dermatologxst Dr. E. Edelson,

4 making a correspondmg statemnt. is a.ttached.

Asa general conclutmn, we can sa.fely state tha.t we ha.ve no

-

'Encl. (4)

August 5, 1970

- : Teason to beheve that G:.vaudan‘s comm;ercial Hexachlorophene (G-ll)

A.fcontams any 2,3, 7. 8- tetrachlorodxbenzo-p-dxoxm

Hans U. Daeniker, Ph.D.
Vice-President of Research
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2 3 7 8-Tetrachlorod1benzo-p-d;axin determinatxon

4n Hexadhlorophene

Introduction-

The present work is a JOlnt progect by Hooker :

] . Chemical Corp. (Niagara Falls N Y.) and GLVaudan 00rp.
(011£ton N.3.). The purpose was to determlne quantlta- ".:
trvely the possible presence of 2 »3y 7 8~tetrachlorod1benzo-

p-dioxin as an 1mpurity 1n Givaudan's commercial grade ‘

hexachlorophene.

Sample selecj:ion:
. The present investigation included: .

(a) 5 Samples from.the follewing lots, chbsen»at randoni,

~ produced in 1970, with the numbers: ‘
8857-70; 8339-70; 8743-70; 8710-70; and 8666-70,

(b) 6 Samples, each being a bulk f£rom 2 ﬁo 4 lots, chosen
at random, manlufectur'ed during the second half of 1969,
with the numbers: 18089 A, 18089 B, 18089 C, 18089 D,
18089 E, and 18089 F.

fExtraetion procedures

2,3,7;sdTetrachlorodibenzo-p~diomin is a non-phenoiie
substance (iﬁ'contrast to hexachlorophene) and - if present - .
coul& be separated from hexachlorophene itself due to this
property. It was therefore deeidee fo carry out the planmed
determination with the non-phenolic impurities ﬁresent in
commerciai'hexachlorophene. That'thie methed is proper was

proven by a separate study by Hooker.Chemical Corp., see report
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dated July 31, 1970, entitled "Extraction Eféicienc& in-
L the Determination of 2 +3,7 8-Tetrachlorod1benzo-p- '
_dqumn in Hexachlorophene™ (enclosed) .
The non-phenolxc 1mpur1t1es in the samples of
commerclal hexachlorophene were’ prepared as follows:
" (a) 100 g. of G-11® were - dissolved in uoo ml of H,0
,containing 40 -5 of NaOH by heating to us-so°c.
for 3-5 mznutes ‘and agiteting overn;ght at room
‘ temperature. .
(b) The alkaline G-11 'solution was extracted with benzene
3 times using 200 ml of fresh benzene per extract.
(c) The combined benzene extracts were washed with 200 ml
) ' of 10% aqueous NaOH £ollowed by 2 successive washings
 with 200 ml of water,
(d) The ‘benzene solutions were ccneentrefed on.a rotary
eyaporeter, to approximafely 25 ml for shipment. '
The 25 ml extracts were submitted to Hooker £or analysis;'
it may be mentioned that they contained an average of

0.12 g material,

'Analytical procedure-
’ (as carried out by Hooker chemical COEp )
At Hooker the extracts were concentrated to 0 S ml,
.'or as small a volume possible without precipitetlng sollds.(l)
~Five pl of the concentrate were_then analyzed by gas chroma;

tography under the conditions listed on the following page.

(1) The ultimate sensitivity of the method is a function of

volume to which the extract is concentrated.
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CHROMATOGRAPHIC CONDITIONS

. Column E

befect or

Hydrogen Flow -

Air Flow

'nelium ?low :
Injection Por'l: temp .

Detector Tempei:ature

- Column Temperature

Chart Speed

Sample size

21 ‘glass packed with 2%
Versamid 900 on 60-80 mesh
Chromosord DMCS.

Flame Ion:.zation.
50 ml/min -

N 200 ml/min
50 ml/min
260°C, -

300°C.

200°C,
1/2%/min -
Sl

A stande,rd, contéining O.2p.1/p]. 2,3‘,7;8-tetra-

chlorodibenzo-p-dioxin in benzene, is injected and the

chromatogram compared to that of the sample.

Results:

Samglg |

18089 A

18089 B
18089 C
18089 D"
18089 E
18089 F
885770

833970

874370
871070
866670

, 7,8 tetrachloro- (L)

zo-p—dioxin Sensitivity, L ppm

ND* .01 |
ND 0L

ND .02

ND 0L

ND .02

ND .02

ND .03 -
ND .02

ND .02

ND .02

ND .OL
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Gonclusion:

In the samples of commercial hexachlorophene
investigated no 2 3,7 8-Tetrachlorodibenzo-p-dioxin
could be detected. '

It may be added that in the manufacture of
hexachlorophene, Givaudan corp. uses 2 o S-tr:l.chlorophenol

from Hooker chemieal Corp. exclus:l.vely. In si.milar invest:.-

) gat:.ons done by Hooker on this material no 2 3 7 8-tetra-

chlorndibenzo—p-dioxin could be detected ne:.ther.

H. U, Daeniker, Ph.D.
Vice President of Research

sam
August 4, 1970
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. * MIAGARA FALLS, M. Y. , LR
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: 'L E Tufts - ST fsuiy 31,1970

e Fl
/ B
#

' Manager Quah.t:y Assurance g . T

T T UEYTRAGTION EFFICIENCY IN THE DETERMINATION OF .
g,'s,bs TETRACHLORODL BENZO-P-DIOXIN I BEXACHLOROBHENE

An experment was perfomed in the Works Laboratory to deter~

‘mine the efficiency of the procedure, devised by the Givaudan Corpe,. .
for the ext.raetion of 2,3 7,8 tetrqchlorodxbenzo-p—di,q:d.n from Hexa-

..

. chlorophene. C e - .

The procedure appears sat:.sfaetory. )

KR

. Data: o - S o
" 243,7,8 tetrachlorodibenzo-~p-dioxin o . I
Adde.d, ppm . . - Recovered, ppm
0,05 L. T 0.085
S U % (X

'Qobies of the chromatograph scans are attached.

v

E)_ceeriment al

- “ie
LX) -
. -~ - -

All samples were’ pre.pared in the following manner:

1. 100 g oF nexachlorophe.ne and an appropriate ‘volume
- of a 0,211 ng/4l dioxin in benzene standard were
dissolved in 400 ml of water containing 40 g of NaOH
‘by heating to 45 -~ 50°C for 3-5 minutes and agitating
- overnight at room temperature.

2. The alkaline }lexachlorophene solutl.on was extracted .with
benzene 3 times using 200 ml of fresh benzene per extract.

3. The combined benzene extracts were washed with 200 ml of -
- 10% aqueous NaOH .followed by two successive washings
vith 200 ml of wat"'r.
* 4, The benzene extracts were concentrated to 0.5 wl., or as
small-a volume possible without forming undissolved solids,
Five &1 of this concentrate wére then chromatographed under
the conditions listed on the Eollowing page.

-— w0 WS @O VW wmrs e~
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. HOQOKER CHEMICAL CORPORATION ) . : .. .
NIAGARA FALLS, N. Y. : : ' .
) _voRi w0rsA '
i
“ : - 2 - . . ' \. ;._ Pl
»
" CHROMATOGRAFHIC CONDITIONS-

.. .Helium Flow

Column _ . 2% glass packed with 2% Versanid .

.. 900 on' 60-80 mesh chromosorb DHMCS

- Detector R . Flane Ionization

Hydrogen Flow’ .’ 'S0 ml/min

© Afr Flow . we o Tl 200 ml/min]

"50 ml/min

" .Injection Port Temperature ~ _ 260°C

-, Detector Temperature ) © 300°C

Column Temperature ' | 200% ¢ .

Chart Spéeci C : '} per uin

Sample Size ... 5 1

-

A standacd, containing 0;.2 ng/al 2,3,7,8 tetrachlorodibenzo-p-

"dioxin in behzene, is injected and the chromatogram compared to that

of the samples.

1ai

Gary Hahn
Chemist
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DETERMINAT ION OF 1D OF NON-PHENOLIC IMPURITIES IN G-11©

—50-

1. Extraction grocedure

" Ten 100 g. samples of G-ll -were each subJected to the

follow1ng extractlon procedure:

a,

be

Ce

4.

100 g.. of G-ll were dissolved in 400 ml: water

contalnlng 90 g. sodium hydroxide. by heating to -

© 55-60°C for 3-5 minutes and agitgting overnight

at room temperature.
The alkaline G-1ll solution was extracted 3 times

using 200 ml. of fresh benzene per extract.,

- The combined benzene extracts were washed with

200 ml. of 10% aqueous sodium hydroxide followed

by 2 successive washings with 200 ml, of water.
The benzene soln. was concentrated under reduced

pressufe to leave a waxy solid.

The éotql weight of non-phenolic impurities obtained

in this manner from 1 kg..of G-1l1 was 31,1606 .g. This mat-

erial was dissolved in 10.45 g. of Mazzola Corn 0il, labelled

‘as HB549 and sent to Leberco Laboratories in Roselle Park, N.J.
- II, Determination of 1Dso

A single feeding of the test material was given to CFE

rats of the Carworth:strain at four different levels - 50,

T
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" 100, 200 and 500 mg. per kg. of body weight. The animals.

were then observed for five days for signs-of toxicity.
There -were no deaths and no visible untoward effects were
found. o

_Compiete details of the test procedure and results are .
found in the attached report from Leberco,
III, Conclusion - ‘

The total non-phenolic impurities which are contained
in @ivaudan's'commercial’Hekabhl§rophene to an extent.of‘
app. 0.12% show a vef§ low oral toxicity; in fact, lower than
.Hexachloropheneiitself (on a weight;per weight basié).

If any of_the'highly toxic 2,3,7,8~tetrachlorodibénzo«p~
dioxin was present in our Hexachlorophene, it would be part
of the "non-phenolic‘impurities" The present toxicological
results show that 2, 3 7 B-tetrachlorodlbenzo-p-dlaxln is not
an 1mpur1ty in beachlorophene to an extent of 0.1 ppm or
more. -(From analytical work we know, however, that the
level of 2,3,7,8~tetrachlorodibenzo-p-dioxin is leés.than>.
0.03 ppm.) | o

The present toxicological investigation is buﬁ a pilot

- study. Work is underway t0»separate and identify the consti- .

tuents of the non-phenolic impurities contained in commercial
Hexachlorophené.. Each major constituent will then be tested

separately for toxicological propertieso

7& o,(ﬂwm

:gmp o " H. A. Brandman :
Aug. 5, 1970 - ' g Sr. Research Chemlst
GIVAUDAN CORPORATION

e e e e
SECRSAAE NS LR X0 D PRV B2 *
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Pie .J..\ TR IR S '<'= MU YR LU TR TSN I USRS EIAT AN LY R INSMARIL L TEOETLVITIN 0 AT :{F“:’-Gl‘!ﬁ:.‘:rt <

123 HAWTHORN! STRERT — ROSELLE PARK, N. J. 07204

DIAL 201 243 1933

July 20, 1970

SUBMITTED TO: Givaudan Corporation '

Clifton, New Jersey
ASSAY NUMBEi%: 07912
DATE RECEIVED: July 10, 19‘50‘
TEST MATERIAL: 1 x10ml. sample cloudy amber liquid

(10% solution by weight in corn oil) #HB 549
SUBJECT OF ASSAY: '

- \., To determine the oral LDsp, in fasted rats, of the test ma.tenal as
- submitted. .

METHOD OF ASSAY:

Normal, healthy CFE rats of the Carworth strain, equa]ly d1v1cled as to
sex and weighing approximately 120 grams were used in this study.”. The
animals were fasted for eighteen hours prior to dosing.

. Several levels of the test matéria.l were administered ora.lly,. as is, to-
' groups of rats, A rigid stomach tube was employed for the feedings.

Following the administration of each dose level the animals were observed -

. for five days for signs of toxicity. Throughout the observation period the
animals were housed in raised wire mesh cages and maintained on their
regular diet of Lab Blox and water ad libitum.

2 . : ‘ . . . 4 .

MNmnhaubmdwmmvouodhpmwmﬂp«mmlowhonitlacddxuud.ndul&uﬁonpmmthmedwo
Mmdmu&aﬁmdhalﬂﬂ.mhmhmﬂ& %dvowmdodmmdmawmwmﬂﬁmm
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7" 7 IERCO LABORATORIES - ASSAY NUMBER 07912

-RESULTS: Ml. Fed per - '~ Number of Rats
' ' Kilogram of Rat Fed - Dead

0.5 2 -0
1.0 4 0
2.0 2 0
5.0 10 0

A single feeding of the test material to rats, at a dose level

of 5.0 ml. per kilogram of rat, did not produce any wsible
'untoward effects.

LEBERCO LABORATORIES

o L la

“Anne M. Wolven, A. B.

)

Irving Le)venstein Ph D.

Du'ector
IL!sm
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EOMOND EDELSON, M.D.
THE InviNGTON PRAOFESSIONAL BUILDIKG
80 BALL STREET
IRVINGTON, N. J. O71t1

" Egstx 94545

Dr. Milton Manowitz
Givaudan Corporation
125 Delawanna Avenue

_ Clift.on'.. N, J,

Dear Dr. Manowitz:

July 2, 1970

This letter will supplement our discussion relative to Chlora.cne

' 'patxents. After advising you that I could not recollect any Chloracne patients -

being treated from Givaudan; I went through my patient records including
21l of the dermatologic illnesses I had treated 2s your Company Dedmatologic
Consultant, for more than the past 10 years. I did not find one patient who

bad Chloracne either as his major or as a c¢dincidental diagnosis among the
Givaudan’ employees who were referred to me for the various dermatologxc )

<. conditions,

‘EE:AR

Smcerely yt;lurs ’

? (u»qv\. ZV /éL\r\,h.

Edmonc} .Edelson. M. D,
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AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 38:28-39 (2000)

A Retrospective Job Exposure
Matrix for Estimating Exposure to
2,3,7,8-Tetrachlorodibenzo-p-dioxin

Laurie Piacitelli, ms,* David Marlow, ss, Marilyn Fingerhut, php,
Kyle Steenland, rhp, and Marie H. Sweeney, pup

Background A job exposure matrix was developed to estimate the 2,3,7,8-tetrachlor-
odibenzo-p-dioxin exposure of 3,538 workers who produced 2,4,5-trichlorophenol and its
derivatives.

Methods Daily TCDD exposure scores that were plant, process, and period specific
were estimated for each job title as the product of 1) the concentration of TCDD (pg/g);
2) a qualitative factor to account for the extent of worker contact and 3) time exposed to
TCDD contamination. Daily scores were summed to compute individual cumulative
TCDD exposure scores.

Results Daily TCDD exposure scores ranged from 0.001 to 1,250. Cumulative TCDD
scores ranged from 0.002 to 1,559,430. The 393 workers with records of chloracne in the
TCDD exposure cohort (11%) had markedly higher cumulative scores than those with no
record of chloracne (a median score of 11,546 vs. 77).

Conclusion The cumulative TCDD exposure scores incorporate both duration and
level of exposure, and permit the relative ranking of worker exposures for the evaluation
of exposure—response relationships between TCDD exposure and mortality in an updated
cohort study analysis. Am. J. Ind. Med. 38:28-39, 2000.

Published 2000 Wiley-Liss, Inc.!

KEY WORDS: dioxin; TCDD; exposure assessment; Agent Orange; 2,4,5-trichloro-

phenol; phenoxy herbicides

INTRODUCTION

In 1991, the National Institute for Occupational Safety
and Health (NIOSH) published a cohort mortality study
of workers with exposure to 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD) [Fingerhut et al, 1991). Duration of
exposure to TCDD contaminated products was used as a
surrogate of cumulative TCDD exposure in some analyses.

National Institute for Gcoupational Safety and Health, Cincinnati, Ohio
*Cemespendence toc Laurfe Piacitelli, NIOSH, 4676 Columbia Parkway, MS Ri4, Cincinnati,
OH 45226, E-mail: lap! @cdc.gov

Accepted 26 February 2000
Published 2000 Wiley-Liss, Inc. 1This article is a US

Government work and, as such, is in the public domain in
the United States of America.

For a subset of 253 workers from two plants, duration of
exposure was correlated with serum dioxin levels (r = 0.72,
P <0.0001). However, the use of duration as a surrogate for
curnulative exposure assumes no systematic variation in the
average level of exposure over time and among wotkers,
jobs, and plants. Based on a review by NIOSH staff of the
operations at these plants, there were inter- and intra-plant,
job and calendar time dependent differences in the level
of TCDD exposure. Consequently, the use of duration of
assignment to processes with TCDD contamination as an
exposure surrogate may have contributed to misclassi-
fication of the relative exposure levels of cohort members.
To reduce this misclassification a job exposure matrix
was developed to estimate historic TCDD exposures for
exposure—response analyses in a follow-up mortality study
[Steenland et al., 1999].
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BACKGROUND

Workers were exposed to TCDD during the production
of 2,4,5-trichlorophenol (TCP) or one of its derivatives such
as 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) ester which
was used to formulate the herbicide Agent Orange. Other
derivatives included the hetbicides 2-(2,4,5-trichlorophe-
noxy)propionic acid (silvex), 2-(2,4,5-trichlorophenoxy)-
ethyl 2,2-dichloropropionate (erbon), the insecticide 0,0-
dimethyl 0-(2,4,5-trichlorophenyl)phosphorothioate (ron-
nel) and the bactericide 2,2’methylene-bis-[3,4,6-trichlor-
ophenol] hexachlorophene. The unintentional formation
of TCDD occurred primarily during the production of
TCP (or its sodium salt) by the hydrolysis of 1,24.5-
tetrachlorobenzene. The concentration of TCDD in TCP and
derivatives depended on process operating parameters, such
as temperature, pressure and reaction time, and the level of
purification.

The manufacture of TCP began as early as the 1940s,
with maximal production occurring in the 1960s due to the
demand for Agent Orange in the Vietnam war {IARC,
1997). Following the war, production was phased out; most
uses of 2,4,5-T and silvex were suspended in 1979 and were
banned in the United States in 1983 [Fed Regist 1979a, b;
Fed Regist, 1983).

MATERIALS AND METHODS

Definition of the Exposure
Matrix Cohort

NIOSH industrial hygienists, who were blind to the
vital status of workers, reviewed thousands of pages of
documents describing processes, job duties and exposures
and interviewed long-term employees. Site reports were
prepared for each plant and were reviewed for accuracy by
the company, and by the unions where applicable [Fingerhut
et al., 1984; Marlow et al., 1984, 1986, 1987, 1989, 1990,
1991a, 19910, 1991c, 19914, 1997; Piacitelli et al., 1990).

Of the 12 plants in the NIOSH TCDD mortality study
[Fingerhut et al., 1991], four were excluded from the TCDD
exposure matrix. Plants 2, 5, 6 and 12 were excluded
because of limited records describing the level of TCDD
contamination in process streams and/or lack of sufficiently
detailed work history records. Additional workers from the
remaining eight plants were excluded because they lacked
adequate records to characterize duration of exposure
(n=238) or they worked in a process in which TCDD
contamination could not be estimated (n = 38). Finally, 727
workers who had exposure to both pentachlorophenol (PCP)
and TCDD were excluded to avoid possible confounding in
the epidemiologic study by the higher chlorinated dioxins
and furans formed as byproducts during the production of
PCP. These dioxins are thought to act similarly to TCDD,
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although they are considered less toxic [IARC, 1997].
Cumulative TCDD exposure scores were estimated for
3,538 workers from eight plants (69% of the original
mortality cohort). Table I lists the TCDD contaminated
production processes and dates of their operation at the
eight plants [Marlow et al., 1984, 1986, 1989, 1990, 1991c¢,
1991d, 1997, Piacitelli et al., 1990].

Routes of Exposure to TCDD

Dermal, gastrointestinal and transpulmonary absorp-
tions represent potential routes for exposure to TCDD
(IARC, 1997). Dermal contact with TCDD was the most
likely route of exposure given the low vapor pressure of
TCDD (7.4 x 10~ mm Hg at 25°C) and its persistence in
the environment. Opportunities for exposure due to inhala-
tion to TCDD in the gaseous form were limited; there was
the potential for exposure to airbome TCDD contaminated
particulates for processes with drying, grinding, and pack-
aging operations. As with other occupational exposures
where skin contact has occurred, workers had the potential
for ingestion of TCDD due to the transfer of materials from
the hand and face to the mouth during activities such as
eating and smoking [Roels et al., 1982; Ulenbelt et al.,1990;
Far et al., 1993; Karita et al., 1997].

Algorithm for Estimating TCDD
Exposure Scores

An algorithm was used to estimate daily TCDD
exposure scores that was based on 1) the concentration of
TCDD in micrograms per gram (ug/g) in process materials,
2) a qualitative contact factor (0.01-1.5) to account for the
extent of dermal contact with TCDD and exposure to
airbome TCDD particulates, and 3) time exposed to TCDD
contamination, expressed as a fraction of a work day. These
three factors were multiplied together to yield a daily TCDD
exposure score:

Daily TCDD Exposure Score
= TCDD Concentration (pg/g)
x Contact Level (0.01 — 1.5)
x Time Exposed (fraction of a day)

The algorithm computes numeric exposure scores
which cannot be directly interpreted as dose. It was not
known what fraction of TCDD was transferred to the skin
from contact with process materials and surface contamina-
tion nor what fraction was absorbed via dermal penetration,
ingestion or inhalation. Rather, the scores are computed in a
consistent manner, to provide a numeric value that can be
used to rank worker exposures relative to other workers in
the cohort.



()

TABLEI. Numberof Workers and Years of Operation of TCOD Contaminated Production Processes by Plant
Numberot
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= ;-: The TCDD exposure scores were computed by job and
o g’ § were plant, process, and calendar time specific. The cohort
2 é 3 included only those workers at the plants with records of
5 = assignment to processes contaminated with TCDD. Detailed
= ] work history records were used to determine daily TCDD
= % exposure scores for each worker in the cohort for all time
- ] s periods the worker was assigned to TCDD contaminated
8 i § process areas. Time worked in nonexposed areas was not
“ e 5 counted. The sum of the daily exposure scores constituted
3 g an individual’s cumulative exposure score.
< g
3 é,? § Description of Algorithm Factors
-3 &
& S ?lf Values were assigned to the algorithm factors for
” - calendar time periods of exposure when conditions in a work
-2 ® 5 area remained approximately constant. A new exposure
» 58 3 S5 time period was initiated whenever: 1) the concentration of
é ;' é Sl E g TCDD in products, process streams and/or wastes changed;
B8 § g g or 2) substantial documented changes took place in process
R operating conditions, engineering controls, or relative pro-
AETY g ?: % duction volumes.
LIRR £ S 23 TCDD Concentration
w558 8 <3
S| & =R 5 gé Bulk sampling data describing the level of TCDD
8 2 contamination in process materials were collected by
lgngee e Eé NIOSH from the individual companies, several indepen-
-} 5 'é 5 g § 3 g g dent laboratories, the Department of Agriculture, and the
= D Z L 8% Department of Defense [Woolson et al., 1972; Fee et al,,
'.“;- sBhece & gé 1975; Tiernan, 1976]. More than 12,000 sample results were
S eg8s=22 2 55 obtained. Just over half of the analytical data came from
ég Plant 9, which also contributed the greatest number of
=823 ac § g workers and years of operation of TCDD contaminated
= 5’ = =3 8 g” w2 s processes. As shown in Table II, the TCDD concentration
f':. ) u,L, o o 9 g varied between plants and over time. The level of TCDD
& 2% 5 = g contamination in TCP and TCP derivatives depended on
& g S < S =F .
as process operating parameters, such as temperature, pressure
- o o S g and reaction time, and the level of purification. Plants 3, 9
o S P g 2 and 10 reduced the concentration of TCDD in TCP through
E < i g § distillations and /or decantations, which resulted in TCDD
3 ] e E ;% being concentrated in the still bottoms and waste oils. The
§ 85 23 mean TCDD concentration in the still bottoms and waste
i ‘;,' oils ranged from 24 pg/g to more than 2,000 pg/g. Plant 1
E 2 2 E E . g § installed an activated carbon filter in 1967 to reduce TCDD
§ 28 B .g'_’ 3 £ e levels. Plam.s 4 and 11 primarily purchased purified TCP to
K} u._'_, s‘ é g2 £ é g produce derivatives. For all plants, the mean level of TCDD
25 ESS .g 5 g in TCP and derivatives ranged from 0.001 pg/g to 25 pg/g.
§ % g Arithmetic means of the TCDD sample results for a
gl » g <uSmop| S E= given process for a specific calendar time period were used
‘§ 88 BKEgLR Eg;’,:% to compute TCDD exposure scores [Seixas et al., 1988].
25 E Sample results less than the limit of detection (LOD) were
g % E assigned one-half the limit of detection to estimate mean
] § B 3 TCDD concentrations [Homnung et al., 1990]. The estimated
Z2ls83 s583ec=]|E23 mean TCDD concentrations for computing TCDD exposure
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TCOD concentration
{micrograms per gram)
#f Samplos

Plant Sabstance Dates (# nan-detectable) Moan® fRangs
1 Na24.5-TCP 19651967 30 175 24 42
1 Na24,5-TCP 19671869 31(15) 064 045 28
1 245T 1965-1966 15 186 5 50
1 2457 1867 3 o 015 15
3 2A5T 1965 24 19 04 33
3 245T 1967-1970 8(8) 009 —_ —_
3 245T 1972-1979 610(584) 005 0009 2
3 Still bottoms 1978-1979 2 39 378 40
4 Na24,5TCP 19671968 12(4) 02 07 1
4 Na24,5TCP 1971 148(128) 08 01
4 Na245-1CP 1972-1977 1,799(1,763) 005 002 25
4 245 Thester 1970 4 075 01 142
4 Silvex/ester 1970 17 28 09 95
4 2.4.5-T/ester 1971 142 (69) 086 01 74
4 Silvex/ester 1971 121(25) 065 01 4
4 245 Thester 1972 42(24) 055 005 39
4 Silvex/ester 1972 148(59) 056 01 77
4 24 5Tlester 1973 10(110) 005 — —
4 Silvex/ester 1973 96 (76) 017 015 24
4 245-Tlester 19741977 446(429) 005 025
4 Silvex/ester 19741977 83(83) 005 _ —
4 2A5-T Fermulations 1974-1977 167 (165) 005 001 02
7and 8t 245T 1858—1964 8 99 5 12
7and 8t 245T 1965 17 23 5 55
7and8t 245T 1365 13 87 65 1
7 and 8t 2457 1966 27 105 3 28
7and 8t 2457 1867 16(8) 88 1 25
7and 8t 245T 1968 29(12) 34 3 12
7and 8t 2457 1869 83 2 03 22
9 NaTCp 1864-1965 96(23) 21 06 16
9 NaTCP decanted wastes 1962-1965 80 2,145 16 9680
9 NaTCP decanted wastes 1866-1978 258 (15) 260 0005 180
9 TGP stili bottoms 19641965 21 (5) 688 5 3,600
9 TCP still bottoms 1866-1977 19 99 18 19
9 Tce 19641365 100{89) 095 08 20
9 TCP 1967 183(183) 05 — —
9 TCP 1368 84(84) 05 — _
9 TCP 1970 57(54) 028 063 13
9 TCP 1971 143 (65) 01 D01 01
9 TcP 1972 251(169) 002 001 01
9 TCP 1973-1978 1546 (1460} 0007 0.0005 006
9 2457 1865 109(76) 066 1 A
9 2457 1869-1973 15(8) on 005 044
9 24.5Tester 1972-1978 3450(614) 005 0001 28
8 AgentOrange 1866-1970 26(26) 033 — —
9 245Tamine 1971—1978 61(37) 002 001 007
9 Slivex 1970-1973 48(31) 016 007 15
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TCDD concentration
{micrograms per gram)
## Samplas
Flant Substance Dates (## nca-detectable) Mean* Range
9 Siivex ester 1865—1978 101(27) 003 001 018
9 Ronne! 1966 1 007 — —_
9 Ronnel 19671970 10(10) 015 - —
9 Ronne! 1973-1978 207 (195) 0004 0001 002
9 Esbon 19731975 102 (38) 004 0004 022
] Tordon 1974—1978 67 (6) 003 001 007
10 CrudeTCP 1865-1970 5 25 12 47
10 Still Bottoms 1865—1970 2 362 230 494
10 TcP 1965 40(40) 05 — —
10 TCP 1970 9(9) 007 — _
10 TCP 1971—1976 27(21) 001 0001 0032
1 TCP 1976—1983 142(134) 0001 0001 0.004
11 HCP 1970-1971 23(23) 001 _— _
1 HCP 19761977 213(195) 0001 0001 0004

“Mean of all samples, nondetectab's results setiolimil of delection/2.

NaTCP = sodium 2,4 5-trichlcrophenate, 2,4,5-TCP = 2.4,5-trichlorephenc!, 2,4 5-Tacid = 2.4 5-bichirophenoxyacetic acid, 2,4 5Tesler = 2,45-Tester produced fiom 2,4,5-Tacid, Sivex = 2-
(24 5-richiorephenaxy) propionic acid, Ronnet = 0,0-dimethyl-0-(2,4,5-trichlorephenyl) phospharathioale, Erbon = 2-(2,45-trichloraphenoxy) ethyl 2,2-dichioreprapionate, HCP = 2.2’ -melhy-

tene-bis-(3.4,6-trichlarophenol)(hexachiorophene).
12,4 5Tproducedat Plant B was esterified and formulated at Piant 7.

scores were less precise for TCP processes that included
distillation or decantation than for other processes with less
variability in the TCDD concentration. The mean TCDD
concentrations used in the algorithm to compute exposure
scores for routine process operations ranged from 0.001 to
350 ug/g TCDD.

Although TCP production began in the 1940s, analytic
data for TCDD are available only for the later years of
production, primarily from 1965 to 1983. In the mid-1960s,
a vapor phase chromatography (VPC) method was devel-
oped which had detection limits around 1 part per million
(ppm). Development of a gas chromatography/mass spec-
trometric (GC-MS) method dropped the limit of detection to
the part per billion range in the 1970s [IARC, 1997; Marlow
et al., 1991d].

For computation of TCDD exposure estimates for time
periods before 1965, we used: 1) an estimated TCDD
concentration based on rabbit ear tests for chloracnegens
(Plant 9); 2) the TCDD concentration of archived samples
(Plants 3 and 8); or 3) the TCDD concentration of process
samples after 1964 when analytical data were available (all
other plants).

As early as the 1940s, Plant 9 tested process samples in
rabbit ears for chloracnegens and graded the development
and severity of acnegenic activity from 0 to 4. After the
development of TCDD analytical methods in the 1960s,
Plant 9 chemists evaluated the grading scheme and found

that TCDD contaminated process samples with grade 0 “no
folliculitis corresponded to a concentration of <1 micro-
gram TCDD per gram (ug/g), while grade 4 “severe
folliculitis” developed at TCDD concentrations > 100 pg/g.
Using the TCDD values for the acnegenic categories,
information regarding changes in severity of response
relative to process changes, and TCDD concentrations
measured for the same process in the 1960s, we estimated
TCDD concentrations for Plant 9 from 1942 until TCDD
measurements were available in the 1960s. Analysis of
archived samples at Plant 3 provided information on the
level of TCDD contamination before major process changes
occurred in 1965. Plant 8 had archived samples dating from
1958 that were useful for describing the level of TCDD
concentration before 1965.

Interviews with plant personnel and review of process
records indicated that most plants did not institute process
changes to limit the level of TCDD contamination until the
late 1960s. Therefore, TCDD measurements on samples of
process materials taken before controls were instituted in the
plants to reduce TCDD levels were used to compute TCDD
exposure scores for production periods prior to 1965.

We were able to evaluate the TCDD data reported by
five of the eight plants using results of TCDD analyses
conducted for the Department of Defense (DOD) to
characterize the TCDD content of Agent Orange stocks
remaining after the Vietnam War [Fee et al., 1975; Tiemnan,
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MsanTCDD concentration®

micrograms per gram (standard deviation)
Source of Number of samples
analyticaldata Substance analyzed Productiondates (#4D) AgentOrange 2,4,81
Piant1
Plant1 2457 1965-66 15 —_ 186 (£ 149)
Dept. of Defense AgentOrange ASN 18¢ Not available 16{1) N4(£34) 2288
Dept. of Defense AgentOrange ASN11? Notavailable 30 63(+22) 126%
Plant3
Plant3 245T 1867-70 8(8) — <02
Dept of Defense AgentOrange ASN 14} Notavailable 48(44) oot 0028
Dept.of Defense Agent Orange ASN 8¢ Not available 55(55) 00 0028
Plants 7 and 8*
Plam8 245T 1965 7 — 23(£137)
Plant8 245T 1966 27 — 105(+£62)
Plant8 245T 1967 116(8) —_ 88(+58)
Plant8 245T 1968 29(12) 34(+£29)
Dept of Defense Agent Orange ASN 6! Not available 30 123(£20) 2465
Plant9
Plant9 AgentOrange 1866—1970 26(26) 033 066°
Dept. of Defense AgentOrange ASN10¢ Not available 105(2) 026(£013) 0525

Meancfal sampes, non-detectables settoimil of detection/2 2,457 = 2.4,5-rehforophenaxyaceticacid

¥ Analytical Sequence number identifying Agent Orange procurement.
STCOD concentrationdoub'edto compareto 2.4 5-Vester used toformulate Agent Grange.
*245-Tproduced at Plant 8 was esterified and formulated at Plant 7.

1976). Plant 9 reported TCDD data for Agent Orange.
However Plants 1, 3, 7, and 8, reported the level of TCDD in
the 2,4,5-T used to produce Agent Orange. The TCDD
concentration in Agent Orange was approximately half of
the TCDD concentration in the 2,4,5-T that was esterified
and formulated to Agent Orange. Agent Orange was a
50:50 mixture of the esters of 2,4,5-T and 2,4-dichlor-
ophenoxy acetic acid (2,4-D), and 2,4-D did not contain
TCDD. The TCDD concentrations reported for Agent
Orange are provided in Table III and are doubled to allow
a comparison to the plant data for 2,4,5-T. The independent
analyses, conducted by a single contract laboratory for the
Department of Defense, confirm the low TCDD concentra-
tions reported for Plants 3 and 9, and the higher levels
reported for Plants 1, 7 and 8 (Table I1I).

Contact Factor

To estimate the potential for contact with TCDD, job
titles were grouped into seven broad categories, including
production workers (64.7%), maintenance (21.5%), plant
supervisors (2.8%), working supervisors (2.0%), engineers
(1.6%), chemists (4.3%) and workers assigned to other
processes adjacent to a TCDD process (proximity expo-
sure—3.2%). Contact factors were used to estimate the

relative difference in exposure due to job tasks based on the
potential for dermal exposure and the inhalation of TCDD
contaminated particulates. Job and process descriptions and
industrial hygiene surveys were used to estimate the relative
level of exposure among jobs by assessing factors associated
with dermal exposure and absorption such as skin loading,
the location and extent of skin surface area contamination,
and frequency of contact [Grandjean, 1990; Wester and
Maibach, 1991; Fenske, 1993]. A contact factor is also used
to account for inhalation. Due to the low vapor pressure of
TCDD (7.4 x 10~ mm Hg at 25°C), inhalation of TCDD
in the gaseous form was expected to have been low;
however, there was the potential for exposure to airborne
TCDD contaminated particulates for processes with drying,
grinding and packaging operations.

Direct contact with process materials occurred during
the operation of the process. Indirect contact also occurred
when skin or clothing touched surfaces contaminated with
TCDD from leaks, drips and spills in production areas and
by the transfer of TCDD contamination from equipment
and workers' gloves and clothes to other surfaces. Wipe
sampling data collected at Plants 3, 9 and 11 showed TCDD
contamination in production areas as well as other areas
such as control rooms, offices, and lunch and locker rooms
[Marlow et al., 1987, 1991; Piacitelli et al., 1991].
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TABLEIV. Contact Factars
Indirect Contact Values

001

Exceptional minimal contact assigned toworkers adjacent toaTCDD process with documented safety and work practice precautions over and above othersitesin
thecohort.

005 Minimal contact withTCOD contamination from repeated contact with contaminated surfaces, wearing contaminated clothes or gloves. Assigned to adjacent
preduction workers on non -TCOD contaminated process in aTCDD process area Office and administrative tasks of plant and working supervisors, chemist and
engineer

010  Contact with TCDD contaminated equipment as weil as area surfaces, contaminated clothes or personal protective equipment. Assigned to workers who alter-
nately produced both non-TCOD product (2.4-D ester) using the same equipment used to produce TCDD product {2.4,5-T ester). Assigned to job duties cutside
process area for maintenance workers who maintained bothTCOD and non-TCDD processes.

025 Contact due to the repair of contaminated process equipment in the shop, using contaminated tools, wearing contaminated clothes and gloves. Assigned to job
duties outside the process area for maintenance workers who were primarily responsible 1or TCOD contaminated processes.

Direct Contact Vialues

050  Moderatedirect contact with process materials relative to production workers. Assigned to working supervisors, chemists, engineerstypically exposed tosmailer

amounts of process materials than production workers over limited skin surface area (e.g. hands and arms), some exposure to greater amount of materials over

larger skin surface butlass routinely than production workers.
075  Productionworkinstate of art process built toreduce worker exposure.

10  Production and maintenance work had the potential for repeated direct contact with TCOD contaminated process materials on aroutine bass, exposed skin area

could include the face, head, neck, arms, hands, torso, legs, and feet.

125  Exceptional direct contact due to manually intensive tasks done on a routine basis that had the potential for contact with greater amount of TCOD contaminated
materials over larger area of body. Assigned tojobs involving manual transfer of matesial such as shovelingTCDD contaminated process materials, and digging out
centrifuges. Alsp assigned to cleanup of TCDD refeased during TCP reactor explosions.

150  Production work with exposure toTCOD contaminated dusts due to drying, grinding, packaging operations.

Production workers had repeated opportunity for
contacting TCDD contaminated material while operating
the process. Tasks such as collecting samples, mixing and
transferring process materials, drumming product, cleaning
vessels and spills as well as unplugging lines had the
potential for repeated dermal contact of the hands and could
include arms, head, neck, legs, and feet. The level of con-
tact for routine production work was set to 1. All other
assessments were made relative to this value. A range of
eight contact factors (0.01, 0.05, 0.1, 0.25, 0.5, 0.75, 1.0,
1.25) was used to account for different levels of dermal
exposure due to skin loading, location and extent of skin
surface area contamination, and frequency of contact based
on job duties. An additional factor (1.5) was used to account
for exposure to TCDD contaminated particulates. These
contact values are based on industrial hygiene judgment and
are described in Table IV.

Time Exposed

Exposure was estimated per workday. Production
workers were assigned a full day duration (a value of 1) in
the process area with the opportunity for repeated contact
with TCDD on a routine basis. Production support
personnel, such as working supervisors and engineers, had
process related duties and as well as other duties indirectly
associated with the process. Job duties and exposure

descriptions were used to time-weight exposure by intensity
using contact level factors (Table V).

Some workers were responsible for multiple processes
or products, which were not all contaminated with TCDD.
The exposure assignments were adjusted to reflect time
spent with direct exposure to TCDD. For example, ester
operators used the same equipment to make both 2,4,5-T
esters (which contained TCDD) and 2,4-D esters (which did
not contain TCDD). Their exposure was computed by time
weighting TCDD exposure by relative production volume
estimates which ranged from 20% to 100% 2,4,5-T esters.
Some workers had jobs that spanned multiple processes, not
all of which were contaminated with TCDD but were
typically located in the same building. These workers were
assumed to have worked an equal amount of time on each
process, but were assigned different contact levels to
account for exposure due to direct contact while working
on a TCDD process and indirect contact while working on
an adjacent process.

Example Computations of TCDD
Exposure Scores

Table VI provides examples of computations of the
daily TCDD exposure scores for a sample of job titles
assigned to the 2,4,5-T process building at Plant 9 for the
exposure time pericd 1948 to 1966. The TCDD concentra-
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TABLE V. Time-weighted Contact Assignments

Maintenance Workers

Chemist

Engineer

Working Supervisors

Maintaining and cleaning process equipment, fixing teaks and spills, repairing pumps, conveyors, lines and equipment resulted in dermal con-
tact Indirect exposure cccurred from repair of contaminated equipment in shop, using contaminated tools, and wearing contaminated clothes.
Maintenance workers at Flants 3and 9wereassigned 75% of aday at adirectcontact value of 1;and 25%ofadayat theindirect contact value of
0.25. Maintenance workers at Plants 1and 4 were estimated to spend 40% of their time maintaining TCDD processes, while at Plant 10 repairmen
were estimated to spend 10% of their time maintaining aTCOD process. Maintenance workers at Plant 10 who had less direct exposure were
assignedalowerindirect contact value of 0.1to accountiorrefatively lessTCDD cantamination of shop, tocls etc.. Malntenance workers at Plants
7,8 and 11 could not belinked toTCDD processes and therefore were excluded.

Contact with TCDD process materials occusred while handling samples, unning tests, cleaning glass wars etc.. Chemists had refatively less
extensive contact than production waorker due to exposuce to smaller amounts of process mateials over a smaller skin surface area, primarily
hands and arms.They were assigned 50% of the day atdirect contact value of 0.5,and 50% of the dayat the minimal indirect contactievel of 005
while performing otfice dulies, recerding resufts and preparing reports.

50% of the time in process area supervising operations, trouble shooting, coillecting samples, making and evaluating process improvements.
Moderate contact with process materials relative to production workers, assigned a contact level of 0.5. Remaining 50% of day at minimal
indirect centact of 0.05 for administrative and office duties, office often in process building.

75% of the day overseeing process operations, trouble shooting, and providing relief to production workers at an average contact tevel of 0.5,
remaindes of the day (25%) performing office and administrative duties atindirect contact level of 0.05.

TABLE VI. Examples of Dally TCOD Exposure Score Computations by Plant and Job Category

Dally TCODD expostre
Direct exposure Indirectoxposure
Applicable exposure
time pariod TCDD Time Cantact TC0D Time Contact DallyTCOD

conc {traction leve! cone (fraction lavel exposure score
Plantandjob Begindate  Enddate [pglg)‘ of day) {0-1.5) (ng/g)® ofday) (0-1.5) {diract-+indirect)
Plant9-2,4,5-Tprocess
24,5 Toperater Jan1948 May 1966 066 1 1 — — — 066
Maintenance Jan1948 May 1966 066 075 1 066 025 025 054
Chemist Jan1948 May 1966 066 05 05 066 05 005 018
Plant1-2,4,5-Tprocess
24,5-Toperator Feb1951 Aug 1967 186 1 1 — —_ —_ 186
24,5 Toperator Sept1967  Aug1969 071 1 1 — —_ —_ 073

$Daily TCDD exposure score = sumol direct exposure (TCOD concentration x Time x Contact)and indirect exposure (TCDD concentration X Time x Contact).
TApplicable plant,department and time specificTCDD concentrationin mictograms per gramaf process material

filter in September 1967 to reduce the TCDD concentration,

tion for this exposure period was 0.66 ug/g based on the
analysis of 109 samples of 2,4,5-T analyzed by Plant 9 in
1965. Job duties and exposure descriptions were used to
time-weight exposure by intensity using direct and indirect
contact level factors. For this process, 2,4,5-T operators
were assigned the highest exposure score of 0.66,
maintenance workers scored slightly lower with a score of
0.54, with the lowest exposure score of 0.18 assigned to
chemists. To illustrate plant and time period differences, the
exposure scores for 2,4,5-T reactor operators at Plant 1 are
provided for the exposure time period from 1951 to August
1967 and for a second exposure time period, September
1967 to August 1969, Following the addition of a charcoal

the TCDD exposure score for 2,4,5-T operators at Plant 1
dropped from 18.6 to 0.71 ug/g, which was similar to the
Plant 9 score where purified TCP was also used to produce
2,4,5-T. For each worker, work history records were used to
assign the appropriate daily score. The daily scores were
accumulated over time to give a curnulative exposure score.

ACCIDENTS

Major incidents involving TCDD exposure occurred at
Plants 3, 4, and 8. Runaway reactions in the TCP reactors
resulted in the rapid increase of temperature and pressure
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with the explosive release of reactor contents. These higher
temperatures and pressures also resulted in the increased
formation of TCDD. However, there are no analytical data
describing the level of TCDD associated with any of these
incidents, which occurred in 1948 (Plant 8), 1959 (Plant 4)
and 1974 (Plant 3). An incident also occurred at Plant 1, but
worker exposure to TCDD was considered to be limited
because the reactor contents were released into a river prior
to the explosion and fire.

Although there are no analytical data describing TCDD
concentrations associated with these accidents, serum
TCDD levels were obtained between 1988 and 1992 for
138 workers who had been involved in the assessment,
clean-up and demolition activities following a TCP reactor
accident that occurred in Ludwigshafen, Germany in 1953
[Ott et al., 1993]. The serum TCDD levels and duration of
individual exposure and descriptions of the circumstances of
exposure were used by the authors in a regression model to
evaluate the relationships between various exposure situa-
tions and TCDD concentrations. Based on modeling results
and TCDD elimination rates, the authors concluded that the
exposure intensities for workers exposed during the first
22 days after the accident were estimated to be 1000 times
higher than for production employees who worked in
the building after an extensive cleanup had occurred and
preduced products other than TCP; no TCDD contaminated
processes.

The exposure intensity reported for the German clean-
up workers was used as a guide to estimate the TCDD
exposure of the U.S. workers involved in accidents in order
to rank their exposure relative to the other workers in the
cohort. An accident concentration of 1,000 pg/g was used to
estimate the exposure of workers involved in the accident at
Plant 8. The accident at Plant 8 was similar to the accident in
Ludwigshafen, Germany [Theiss et al., 1982). The incidents
at Plants 3 and 4 appeared to be of less magnitude with
respect to TCDD exposure than at Plant 8. At Plant 3, the
runaway reaction was relieved by the release of the reactor
contents to a holding dike, which subsequently caught fire.
At Plant 4, a rapid pressure increase in the TCP reactor
resulted in an explosion followed by a fire that destroyed the
plant. The available descriptions of the accidents suggest
that the runaway reaction period was shorter for Plants 3 and
4 than for Plant 8; therefore, potentially less dioxin was
formed. In addition, the fires that occurred at Plants 3 and 4
may have reduced the concentration of TCDD formed due to
thermal destruction. At Plant 8 the pressure build up was
inadequately relieved through a hand vent and an emergency
vent, the reaction continued until one of the vents twisted off
and the reactor contents were sprayed over the building; no
fire was involved. The TCDD concentration assigned to the
clean-up periods for Plants 3 and 4 was 100 pg/g TCDD,
which was an order of magnitude lower than the concentra-
tion estimated for Plant 8. In addition to higher TCDD
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concentrations, the contact level was increased to 1.25 due
to increased potential for skin exposure for workers
involved with clean up. TCDD exposure resulting from
accidents was assigned to a total of 47 workers (1% of the
cohort), who were identified by plant records.

RESULTS

Daily TCDD exposure scores were determined by job
and were plant and calendar time specific. The daily scores
ranged from 0.001 to 1,250. Work history records were used
to compute cumulative exposure scores by summing the
individual’s daily scores during periods exposed to TCDD
over his entire work history. Cumulative exposure scores
ranged from 0.002 to 1,559,430. Figure 1 shows the wide
distribution of the cumulative TCDD exposure score
(median and 25-75% range) by plant.

No gold standard exists to validate the exposure matrix
and the TCDD exposure scores. However, records of
chloracne status at eight plants and serum TCDD levels
for 193 of 439 workers at Plant 1 were used to evaluate the
exposure scores. Chloracnegenic response has generally
been considered to be due to relatively high exposure,
although the absence of chloracne does not imply a lack of
exposure to TCDD. NIOSH reviewed records for each of
the eight plants and identified 393 workers (11% of the
exposure matrix cohort) who had chloracne during their
employment. The median cumulative TCDD exposure score
for the 393 workers with chloracne is 11,546 versus a
median of 77 for the 3,145 workers without chloracne. This
marked difference persisted when the cumulative TCDD
exposure score was divided by duration of exposure (in
days) to obtain the average daily exposure score (10.0 vs.
0.3). The inter-quartile (25-75%) range of cumulative
exposure scores for those workers with chloracne was from
2,950 to 34,490 versus 6.8 to 1000 for those workers without
records of chloracne.



Serum TCDD levels and cumulative exposure scores
are only available for 193 workers at Plant 1 who
participated in a medical study in 1987-1988 [Sweeney
et al., 1990). Occupational exposure for Plant 1 workers
occurred between 15~37 years before the serum samples
were collected; therefore, the levels were back-extrapolated
to each worker’s date of last exposure. The mean of the
back-extrapolated serum TCDD levels for 193 of 439
workers at Plant 1 was 2,481 parts per trillion (ppt), with a
range from 2 to 32,347 ppt. The Spearman Correlation
Coefficient between cumulative exposure score and serum
level was 0.70, and between duration and serum level it was
0.74. The exposure scores did not improve upon duration of
exposure as an estimate of exposure level at this plant,
probably because detailed information regarding process
assignment was limited in the work history records. In
addition, for 16 of the 18 years of operation, NaTCP was not
purified and therefore there was little difference between the
TCDD concentration in NaTCP and NaTCP derivatives.
However, there were other non-TCDD contaminated
processes at the plant and many job titles did not specify
process assignment. According to surveys conducted at the
site there was considerable job rotation and workers often
worked in several locations [Birmingham et al., 1963;
Poland et al.,1971). For this plant we had limited ability to
assess differences in exposure level as shown by the
Spearman correlation coefficient between cumulative expo-
sure score and duration which was 0.91. This was not the
case for the overall cohort, the Spearman correlation
coefficient between cumulative exposure score and duration
was 0.60, indicating differences in the intensity of exposure
due to differences in the level of TCDD contamination, level
of contact and time exposed. It should be noted that the
serum TCDD measurements are not a perfect gold standard,
due in part, to the timing of collection of the serum samples,
which were collected between 15-37 years after the
workers were last employed in TCDD contaminated jobs.
In addition, a standard half-life of 8.7 years was used to
back-extrapolate although half-life can vary appreciably
between individuals due to percent body fat and other
individual characteristics [Michalek et al., 1996].

DISCUSSION

Exposure was evaluated indirectly using the time
assigned to TCDD process areas, the level of TCDD
contamination in process materials, and the degree of
contact with contaminated materials based on job duties.
We do not know what fraction of TCDD was transferred to
the skin from contact with process materials and surface
contamination nor what fraction was absorbed via dermal
penetration, ingestion or inhalation. Although, we cannot
quantify dose, the algorithm provides a consistent method
for quantitatively describing exposure as a score that allows
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the ranking of workers in the cohort relative to each other. It
is the relative ranking of exposure which is important for
exposure—response analyses.

As with any retrospective effort to quantify exposure,
this exposure assessment has a pumber of limitations.
Although exposure for some workers occurred as early as
the 1940s, the earliest analytical data is from 1958, with
most plants having data beginning in the mid to late 1960s.
In addition, measurements were fairly sparse for some
plants and some process materials. However, the data from
the acnegenic testing of process materials at Plant 9, the
archived samples for Plants 3 and 8, process records and
worker interviews provided a framework to estimate TCDD
concentrations for the early production pericds. We were
able to assess the quality of the analytical data for five of the
eight plants using TCDD analyses of Agent Orange stocks
which showed reasonable agreement with the TCDD
concentrations reported by the plants.

Differences in exposure due to potential vehicle effects
(e.g., exposure to TCDD in TCP versus TCDD in 2,4,5-T)
and individual factors of work practice and personal hygiene
could not be addressed. It was not possible to assess
retrospectively the use or efficacy of personal protective
equipment (PPE). Contamination can get through or around
openings of gloves and clothing [Fenske, 1988; Van Rooij
et al,, 1993] and contaminated PPE can be a source of
exposure to workers [Quinlan et al,, 1995]. In addition,
although PPE has the potential for reducing exposures, it
also has the potential for increasing dermal uptake through
the skin due to increased penetration because of elevated
skin temperature, humidity, and physical stress [Grandjean,
1990; Wester and Maibach, 1991].

Due to the large size of the original cohort, it was
possible to limit the exposure matrix cohort to only those
plants with the best information to characterize exposure,
yet still have a sizeable cohort to study (n=3538). It is
important for the evaluation of possible exposure-response
relationships that there are groups of workers with
substantially different exposure levels. The analytical data
from more than 12,000 samples shows a wide range of
TCDD concentration in process streams, products, and
waste. The substantial plant records permitted design of a
job exposure matrix to account for differences in exposure
among workers due to the range of TCDD concentration in
process materials, duration in exposed jobs, and differences
in potential contact with TCDD contaminated materials.
Comparison of the cumulative TCDD exposure scores with
chloracne status suggests that the matrix is reasonable and
reflects the inter- and intra-plant and calendar time specific
differences in exposure. The TCDD cumulative exposure
scores, that permitted the relative ranking of worker
exposures, have been used to evaluate exposure—response
relationships between TCDD exposure and mortality in an
updated cohort study analysis [Steenland et al., 1999].
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CELAMERCK GMBH & CO. KG - INGELHEIM GERMANY
AFFILIATE OF CELA GMBH, INGELHEIM AND E. MERCK, DARMSTADT GERMANY

8507 Ingelhoim {Germany)
Messrs. whsmmvnvo:wmoezss
Givaudan Corporation o 3 :‘T”B“hmmwhwmﬂm
f" 3
y;

100 Deldawanna Avenue

clifton, New Jersey 07014 Deutsche Baak AG. Matns Nr. 167320

osa Reply to:
L. -
. Telafon
Thro Zoichan Bei Durchvahl Unsore Zolchen - Datun
yourrel . oermiT _ our ref. Dato
mc/no/rbz 12 May 1978

2,4,5~-Trichlorophenocl

Dear Sirs,

After receipt of your telex request we airmailed to you our
certificate of analysis for your order No..R 19011 and
R 19131.

Today we are sending the original certificates. Please note
that we indicated on this copies the drum nuwbers for each

batch.

If there are further questions, please contact us.

Yours faithfully,

CELAMERCK. GmbH & Co. KG
ppa. i.v.
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« Datasz

CELAMERCK GmbH & Co. KG
D-8507 Ingelheim am Rhein

Untersuchungsattest No:
Certiticate of Analysis

Substans: 2,4,5~Trichlorphenocl CM-Rechnung: 08448
Produot: OM-Involco: .

78145/5 . -
Charge: ;g}f{.gf‘? Menge: 17933,~ kg T
Batch: . Quantify: 4 .
Runde: %gaggﬁwggigoﬁggg Auftragsnummer (Kunde):
Gusmer  @liftonm N.J. 07014 Ordor Ho- (Gustomen: * R 19131

. USA )
pouiyes: | |
78145/5 78145/6 78145/7

Appearances . S ] . grey, fused mass '
Absorbance (430 nm): . 0,1 0,1 0,1
2,4,5-Trichlorophenol assay (GC): 99,4 % 93,5 % 99,3 %
2,4/2,5-Dichlorophenols 0,1 % 0,1 % 0,1 %
2,3,6-Trichlorophenol: 10,2 % 0,1 % 0,1 %
Dichloromethoxyphenol: 0,1 % 0,1 % 0,3 %
TCDD - : S : . less than 1 ppdb '
Beurteilung:
Approval:

Dieses Produkt entspricht den Anforderungen
This product corresponds with the requirements

f&ﬂﬁmﬁ: Batch No. 78.145/5 consists of‘drum No. 1 - 11
Batch No. 78.145/6 consists of drum No. 12 - 56
Batch No. 78.145/7 consists of drum No. 57 - 79

-

Anﬂyﬁm
. C

Datum: Mgy 10, 1978
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CELAMERCK GmbH & Co. Kt
D-6507 Ingelheim am Rhein

Untersuchungsattest No:
Certificate of Analysis

FProduet: CM-Involice:
78145/4 -
Batch: Quantify:
Rund Givaudan Corporation Aufir (unde:
unde: 100 Delawanne Avenue agsnummer (Kunde
Sratosses: Clifton N.J. 07014 Grier - Toumomen R 19011
USA .
Anﬂyﬂ:nslenatn
78145/4 78145/5
Appearance. - grey, fused mass
Absorbance (430 nm): 0,1 0,1
2,4, 5-richlorophenol assay (GC)s 99,2 4% 99,4 %
2,4/2,5~Dichlorophenol: 0,1 & 0,1 %
2,3,6~Trichlorophenol: 0,5 % 0,2 %
chhloromethoxyphenolz 0,2 % 0,1 %

TCDD:

less than 1 ppb

Beurteilung:

Approval:

Dieses Produkt entspricht den Anforderungen
This product corresponds with the requirements

Dats:

'Bemerkung:  Batch No. 78145/4 consists of drum No. 1 - 45
Ramarks: Batch No. 78145/5 consists of drum No. 46 - 79
- Datum: May 10, 1978 m%es Laboratorium:

4 .



5. F. Talarico
CliftOn, N. J.
December 30, 1981

PLANT STORM WATER

The average yearly rainfall in this geographical locatidn
is 41.45 inches which results in 35 million gallons of water fall-
ing on our plant (31.43 acres) per year. The bulk of this runs off:

our property in one of tbe following ways:

l) Run off ‘from a large part of the plant goes into the pond (about
250,000 gallons capacity) optside of Building 50. This in-
cludes water from the surface as well as.that which is piped,
it then evaporates or seeps into the ground.

.“.

I\

— 2) During a rain storm, water from the land surrounding Building
93 runs over the drum farm area onto River Road. fhe earthen
wall retains some of the runoff forming a good sized pond which
gradually drains into the stréet.forming ice in the winter and

ig the cause of many.neighborhood complaints.

3) Water from the area along the railroad tracks, Buildings 79,
93, 95, drains onto the railroad property (some is actuélly

piped from Givaudan property).

4) 1In those areas which are not covered by macadam, the water
either goes into one of the above areas or percolates into the

ground.
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The following discussions may be helpful in determining
ways to dispose of the storm water in a safe, efficient, legal

manner.

1) In the first place, it is prohibited.to discharge uncontaminat-
ed storm water into the P.V.S.C. treatment works which would
increase the hydraulic locad during a rain storm. In other
words, we cannot simply tie storm water runoff into chehical

or sanitary lines without first consulting the P.V.S.C.

2) Since ihe pfeégnt'ppﬁd is iq one of the lower parts of the
plant, it may be to our advantage to investigate its use as
both a collection system for rﬁin water runoff as well as
part of the spill prevention plan. It appears that by grading
certain sections of the plant, macadamizing other parts and
putting in manholes in strategic places practically all of the

water would drain.into.the pond.. It could then be treated, if

necessary, and run into the Clifton storm sewer system.

In conclusion, it is felt that we should hire the talentﬁ
of an outside concern to help us decide what course to follow.
K. Aspinwall and I talked to C.F.M., our consultants on sewer
problems, about this and feel they are well gualified to undertake

this assignment.

o 7/l oy
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L.. CIVAUDAN & CIE

SOCIETE ANONYME

JUN 5 1967 -

1214 VERNIER-GENEVE, SUISSE

TELEPHONE: 022. 412200 : . Mr. Salvador
TELEX: GENEVE 23.264 GIVAUDAN CUR&MWANNA

TELEGR: GIVAUDANCO-GENEVE ) New York

Vs REFERENCE

N7 REFERENCE LA/ab : . VERNIER- GENEVE

\

may 30, 1967

Subject: Trichlonpheqol - Hookar

Qear Salvador,

. As youhave seen from the minutes of our last
Technical Committee Meeting (No.36 of May 24), Basle is favorabls
to .construction of a Trichlorphenol plant for Europs only. The
justification is based on supply guarantes and an under 3 year
investment payout. -

. Dr. Schett suggests that we contact Hooker-in
order to obtain process know-how and possible patent licences,
particularly canecerning tetrachlorbenzene production. Some paymant
would be considered.?
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